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1 AVING, in th derade, to my 
three volumes on the ſubject of tbᷣe 
different kinds of air, noticed the improve- 
ments. I had made in my apparatus, with 
the new proceſſes I had made uſe of, and 
explained the figures proper for that pur- 

poſe, I ſhall do the ſame in this treatiſe. 
I have not, indeed, any thing of much. 

importance to deſcribe; but to perſons who 
have many experiments to make, and who 
have little time to give to them, ſmall 
improvements are often of no ſmall value. 
Fig. 1. repreſents the ſhelf on which 1 
place the jars in my trough of water, and 
which is formed on the plan of that of 
the Duc de Chaulnes, with a ſmall addition. | 
It is made to be fixed tk or lower ä 
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zi Tur INTRODUCTION. 


the 5 as occaſion may require, by | 


means of three bent pieces of copper or 
iron, on which it is ſuſpended; having 


ſmall wedges, or pieces of wood of different 
ſizes, for them to reſt on, The ſhelf is 
about an inch and an half in thickneſs, for 


the convenience of excavating the under- 


fide in the form of funnels, the orifices of 8 
which, about a quarter of an inch in 


diameter, appear on the upper fide, as the Y 
form and ſize of the cavity below is expreſſed | 


by the dots above, 3 
The funnels ſhould be Wh as capacious : 
as poſſible; b but care ſhould more eſpecially 


be taken, that no part of them be too flat, 
leſt any bubbles of air ſhould be eine, 
and not paſs into the veſſels Placed to 
receive them. | 


When freſh air is generated, it is conve- 


vient to introduce the tube of the phial in 


which it is produced, quite under the ſhelf, f 


into the hollow of the funnel. But when 


it, happens that the ſweep of the tube is too 
ſhort for that purpoſe, I make uſe of 2 7 


ſmall production of the * part of the 5 
1 
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5 ſhelf, with a flit in it, under which the 


ſhorter tube may be brought ; and the edge 
of the Jar that receives the air, may be 


made to ſlide over | the Lis at which the 
bubbles! iſſue, ET 


: Fig. 2. is a fide view of a "glaſs funnel 
ſupported by a wooden pillar, riſing from 


9805 baſe, to which a plate of lead is faſtened, 
in order to make it ſink, and keep its place 
in the water. At the top of the pillar is a 
piece of wood cut in front (but, for that 
| reaſon, not viſible in this figure) i in a con- 
cave form, for ſupporting a glaſs tube, that, 
reſting on the orifice of the funnel, may 


lean againſt it. Both this piece of wood, 
and alſo that which ſupports the funnel, are 
made to flide up and down, and are fixed | 
by wedges at whatever height is found to 


be moſt convenient. This apparatus ſaves 
| the trouble and inconvenience. of keeping 
one's hand in the water for the ſake of 
holding the funnel, while the : air is Pon 
. through e 
Fig. 3. repreſents an apparatus that would 
pot « deſerve a "OT but that there 
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is often great convenience in little things, 
It exhibits a baſon of quickſilver, ſo placed, 


in a frame of wood, as to contain ſeveral. 
glaſs tubes, which may be ſupported with 


little trouble, and diſpoſed of without 


materially interfering with each other. In 


this manner I have often more than half a 


dozen in uſe at the ſame time. 


Fig. 4. repreſents a cylindrical veſſel made 


of tin, incloſing another of iron wire. In 


the outer veſſel a charcoal fire may be made, 
ſurrounding the inner cylinder, which, 


being open at the bottom, will admit the 


upper part of a glaſs jar, ſupported in 
whatever manner the operator may find moſt 
convenient. Thus a jar, with the air, &c. 
contained in it, may be heated as much as 
the glaſs will bear, without giving more 
= than is neceſſary to the lower part of 

In this manner alſo, an equal degree of 


2 may be given to every ſide of the 


upper part of the glaſs, 


Fig. 5. explains the manner in which * 
make an electrical exploſion paſs through | 


any ſubſtance in the form of vapour. It 


repreſents 


Tat INTRODUCTION. a+ 


7 repreſents a glaſs ſyphon, in each leg -of 
which is an iron wire, of ſuch a wich, 
that there ſhall only be about half an inch 
between the heads of them. The ſyphon 
_ - muſt be filled with mercury, and each of 
the legs inſerted in ſeparate baſons, alfs 
containing mercury. After this, the ſab- 
Nance may be introduced into the typhon 
by means of a glaſs tube, and, being lighter, 
it will take its place” in the bend of the 
ſyphon 3 which may then be placed near 
the opening of a- ſmall furnace, or- in the 
apparatus deſeribed F 18. 3. when whatever 
lodges in the upper part of the ſyphon will 
be converted into vapour, and the exploſion 
will be made in it by making the ſyphon 
part of an electrical circuit. Mercury itſelf 
may ve converted into N in tlie Raue 
mar C5 
There is A Bien vapor 'of iitertions ef 
mixing nitrous and common air, in order 
to aſcertain the purity of the latter; ; among 
which'that contrived by Mr. Magellan has 
the recommendation of much © ingenuity, - 
as well as much fimplicity. But the man- 
4 5 p. ner 
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ner in which I have, been accuſtomed to | 
perform that operation is ſtil} more ſimple, 


though it has nothing to boaſt of with 


reſpect to in genuity. It is neceſſary to 
deſcribe it, becauſe it is referred to through. 


the whole of this 8 
I firſt provide a phial, containing about 
an ounce of water, which I call the air 


meaſure. This I fill with, air by having 


firſt filled it with water, and placed it over 


the opening of the funnel in my ſhelf; and 
when it is filled I ſlide it along the ſhelf, 
always obſervin g that there be a little more 
air than I want. The phial being thus 


exactly filled with the air which I am about 
to examine, and care being taken that it be 
not warmed by holding in the hand, &o. 


IJ empty it into a jar about an inch and an 
half in diameter, and then introduce to it the 
fame meaſure of nitrous air, and let them 
continue together about two minutes. 
cChuſe to have an overplus of nitrous air, 
that I may be ſure to have phlegiſton 


enough to ſaturate all the common air. If 


I 


a 


I find the diminution with theſe -meaſures 


* 5 
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to be very conſiderable, I introduce another 
meaſure of nitrous air; but the pureſt de- 
phlogiſticated . air will not, I believe, re- 
quire more than two equal, meaſures of 
nitrous air. | 3 
Sometimes I. leare.. the. common and 
nitrous air in the jar all night, or a whole 
day; but always take care that, whatever 
kinds, of air I be comparing together, they 


remain the fame ſpace of time before I pro- I 


ceed to note the degree of diminution. 5 
| When the preceding part of the proceſs 
is over, I transfer the air into a glaſs tube, 
about three. feet long, and one third of an 
inch wide, carefully graduated according 
to the air-meaſure, and divided into 5 5 
and hundredth parts; ſo that one of the 
latter will be about a ſixth or an eighth 9 
an inch. Then immerfing the tube in a 
trough of water, ſo that the water in the 
inſide of the tube ſhall be on a level with 
the water on the outſide, I obſerve the 
| ſpace occupied by them both, and expreſs 
the reſult f in TO and decimal parts of 
"#8 way 
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Xii TAE ION. 
a meaſure, according 8 to the Fai of 
the _—- == 

Tt is ſome trouble to Sradus date a tube in 
Ys manner ; 'but when it is once done, 
the application of 1 it is extremely eaſy. As 
it will ſeldom happen that a glaſs tube 
is of an equal diameter throughout, I gene- 
rally f fill that part of the tube which' con- 
tains one meaſure, with quickfilver, and 
then weighing | it, and dividing it into ten 
parts, put them in ſeparately, in order to 
mark the] primary divifions, This operation 
is performed very readily by having a a glaſs 

tube drawn out to a fine orifice, in order : 
KS take up a ſmall quantity of WIRE 
at a time, as it may be wanted. + 
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cannot be any earth neceſſarily contained in 


nitrous air. But at the time of my former 
publication I had always produced this ap- 
pearance by throwing into the water the red 


nitrous vapour from a violent efferveſcence 
of ſpirit of nitre and biſmuth; and in this 


violent efferveſcence it Was poſlible that ſome 
of the earth of the metal might be carried 


over, as ſome of the water evidently was. 
I was, therefore, now careful to avoid this 
objection, which I did by expoſing : a phial 
of pure nitrous acid to nitrous air over the 


pureſt diſtilled water. This 1 did by means 


of a tube with a ground ſtopper at each 


end. For by ſtopping and unſtopping them 


alternately, J could eafily manage ſo as to 

place the phial of ſpirit of nitre, ſupported 
by a thin glaſs tube, very near the top of 
the veſſel, then fill it quite to the edge of 
the veſſel with water, and after that dif- 
place the water by introducing nitrous air. 


As the nitrous air was abſorbed I introduced 
more, by means of a. bladder previouſſy 
filled with it. The e of common 


E air 
A 4 


7 * 


ore” the irt of nitre was quite 
trifling in „ on to mY bulk f 
the” tube. ats > gg. b A+ 

In theſe cireumſtances 1 oblerbed n 4 
when the e nitrous avid becaine blue, and + 3 
F = at If before, 'the water -next te it began I 
N 'S of air. 70 the! formati 


| 9 could Centre but the efMuyin 
| of the nitrous acid, and ſomething"that th 
g water "TefelF inighte f Furniſh”; oF and this water 
. glaſs" ſets. iet, di 5 
; he dest & Pack er dio this . 
N pefiment was about four ounee ienfur 


and the Aba, of nitrous: air rablorbed was b 


* A ef 


the) SM PRI of the experiment d — 
. ſuch that very little more could have been 
| abſorbed without changing the acid. 1 
then carefully diſtilled the water, which 
had imbibed whatever had been precipitated 
from the decompoſed nitrous air, and found 
a pretty large earthy ſediment, covering a 
ſpace at The bottom of a retort of about an 
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keeping in this manner it | 
offenſive, both to the - noſtrils; and the 
palate, though the ſmell is not altogether that 
of putrefaction and indeed the ſubſtance 
continuing quite firm, it could not be pro- 
perly putrid, Though theſe experiments were 
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pigeons into two jars e nitrous UB; 0 
wide enough to contain them, with _ - 
as much nitrous air in the jars, as the bulk 
of the pigeons. rap; Wir time e the 
nitrous air hut once, and e e em 
out, I found them | free from all ſmell 
of putrefaction. One of them was broiled, 
when the fleſh was: found to be ſweet, 5 ant 
it had not the natural taſte of the pigeon 
and was, on the Whole, unpleaſant. The 
H fleſh was quite red throughout; and: a litt e 
harder than that of a pigeon generally i 18. 
The water contained in the cups, f in hic 
the jars with the pigeons had ſtood, had 
generally been very offenſive, ſo that it 
ſhould ſeem tliat the putrid effluvium (con- 
taining, probably, much phlogiſton, and 


bo perhaps the moſt nutritive part of the fleſh) 55 


had paſſed through, the nitrous air, and the 
N into the ſurrounding atmoſphere, * 
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1 e ah pigeon that | 
. 4d let it remain, along with two others 


which had been kept the ſame time, til! 


the 14th of September following, in all, 
near ſix months, or the whole ſummer 
ſeaſon ; but I had not been careful to change 
the air very often, though 1, did it two 
| days before I took them out the laſt time, 
The pigeons had now certainly a very bad 
ſmell, though their fleſh was firm, and ſo 
were even the bowels of one of them which 
had not been drawn. When they were 
dreſſed, they were much more offenſive, 
and had a ſtrong ſmell of putrefaction or 
ſomething very much reſembling it. The 
fleſh was red throughout, ſtill firm, and 
excluſive of the ſmell, had little or no taſte. 
My friend, Mr. Magellan, who was with 
me at the Preparation of them, had not ſo 
bad an opinion of this Ken, * N 
T Rad. * 

On the roth of May: I put into' a jar of 
nitrous air a large wood- pigeon; and taking 
it out on the 18th of June following, ob- 
ſerved that it had a ſtrong and offenſive 
| F4 SE. 


Though * n. great part of Abe air ds * 
been abſorbed, and during the fortnighbe 
preceding the examination it had not been 
fupplicd with - freſh air, as it had been 
occaſionally before, the air to which it had 
been expoſed all that time diminiſhed com- 
mon air quite as much as freſh made nitrous 
air. It was this obſervation that gave me 
he firſt fuſpicion of the manner in which 2 
_ nitrous air is diminiſhed in this and in other 
proceſſes. Having replaced the pigeon in 
the jar, I found on the 7th of Auguſt fol. 
lowing, that the air was but ſlightly 
nitrous, and ori the 22d of the ſame month 
it was mere phlogiſticated air. After this 
I neglected to attend to it, and at laſt threw 
it away. Whether, in this proceſs; the 
nitrous air ever comes into a ſtate in which a 
candle will burn in it, or not, 1 cannot 
tell. The experiment is a very aan 
one, and 1 ſhall hardly repeat it. | 
In all: theſe caſes: the. fleſh was 1 a 
= time, vix. through the fix ſummet 
months; ad F NSrous air failed to 
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obliging as to inform me that he had found 
that bile is prevented from becom ing putrid 
much longer by being impregnated with 
fixed air, than it could otherwiſe be; I 
was: defirous of trying what effect the im- 
* With, ni trous air ould. have 
pon it. 


, 


2 +, 


; ; 10 8 van f | 
6 8 TY 


| 7. bo impregnated a : 


With nitrous air; when, from being viſcid, 
| 11. preſently bec 


2 


d a eee hue; i depoſit- 


bile continued perfectly ſweet till the 20th. © 
of March following, When it was packed 
up, along with other things, and ee 
London into the country. 


had contracted a ſmell of putrefaction, and 

| on the 23d of April, it was quite putrid. 
Ti The. ſame, brown. colour continued, but it 
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oil. But afterwards, heing-looſened, I ſu 
Pole, . by the warmth of the weather, it all 


II. * de ſaſpet ahi whit nitrous 
air is mixed with common air, in a greater 


proportion than is requiſi te to the complete. 
ſaturation of the common air with Phlo: 
giſton, the ſuperfluous nitrous. air is more 


diſpoſed to be abſorbed by water than pure 


Nitrous air. It appears, how: ever, that, in 


no great length of time, ſuch mixtures are 
brought to the fame dimenſions as if only 
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ed with the common air. This, I think, may 
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much attended to before, I now V 
that the acid retained this ſtraw colour 
when it was quite cold. But, notwith⸗ 
ſtanding theſe promiſing appearances; 
hypotheſis was totally overturned by 
finding, a day or two afterwards, that when 
I had nn two glaſs tubes. in all re- 


containing the ſame colourleb ſpirit of alk, 

to the ſame fire, and the ſame length. of 
time; only one of them aequired the raw 
eolour, while the other chntinu- 

leſs, as at firſt. I examined both cheſe 

| a with the greateſt attention, but Sonld 

not diſcover any cauſe of this 
—— indeed, more of 45 
1 of 

gy loured, Pony ms in which the .acidiic 
ued colourleſs had a ſmall crack. 
of which. ſome of the acid, had, 1 
1 I did not attrib 
colour to that ei 
At length, on the öth of eptember 
ee, by.che ment accident me 
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whole myſtery of what I had been ſo long, 
and ſo intently inveſtigating... For, having 
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another phial in 


ochre, which 


ever it had been Wehe by, hp. was ; 


doubt. I was; now. alſo fa 


moore e. muſt fave? touch- | 


ſome other uſe: for the phial mwhidh,« One 
tained: the-fpirit: of ſalt, I poured it into 
u which, there had formerly | 
been ſome iron filings and water, and the. 
ſides of which had a flight incruſtation of 5 
known to give to glaſs a 
tinge that is; not eaſily got out: but the 
moment that the colourleſs ſpirit of fale N 
touched this red incru -uſtation, it bec⸗ * 
a deep ſtraw colour, and the phial 


3 this. it. was. ö not to. cons. 
cad that the colour of ſpirit. of falt-is not 
owing. to. phlagiſtic matter, like the colour 
of oil of vitriol, or that of ſpirit of nitre, 
but to an impregnation of ſome carthy 


matter, with which it is known ready te. 


unite; and farther obſetyations preſen y * 


placed this hypotheſis . beyond al, poſible 


the firſt produce of ſpirit of 1 8 fo the | 
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ed ebe ef tlie clay, or fand, with whith 
the veſſele had been luted, and that the 
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ently ruſhing into the re- 


oeiver, muſt have met with more of it 
tbough at that time, 'fuf Aan 
chis, 1 dic not perceive: it. is 11 31 1 £1 i594 
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ow difcovered the p. bret ek 


AVING 


the marine neid to di 
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; Was deſirous of E cam lining tlie cir a! 
1 attending various ſolutions of this kind, 
_ both with reſpect to the earths themſelves; 
if and the cotout of the ſaturatetl acid. 
Spirit of falt diffolves A Pre: + quantity of 5 
. of iron with efferveſcence, But not with | 
much heat.” The mixture” Vs of a very 
? deep brown, and” What was not 
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was of 4 0 blackiſh "colou if, But Po- 
fibl this m et be owing to the ruſt of 
ron not not deing petfec JR "from all 


foreign 


de Murine 987 
foreign matters: The ſpirit f ale thus” 
 Gaturated with the: e iron 


e a 


a quiantit 


the Huld part was diſperſed in colourleſs 
es, an the ochre was left behind, and 
109 dy f ef WE it of MER. B 4 
would obſerve, by "the . chat ſpirit of 
{alt is of excellent ufe to clear 1 glaſs veſſels 
tinged with the ruſt of iron, and many 
cther matters. This . r have | 
been known to others? 4 


it was depofited upon 4 'm * ure 25 Black 
and Unite matter at the bottom of ches 
phial, and the faturated acid Was 0 
colourleſs, exactly like water, | All When 5 


put f lowers of Fas to ſpirit” of Bah deeply. 
20 „ eoloneed' 


yds of ſalt with the ruſt of 
iron, I evaporated i it to drynefs, when al 
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colour from it. l 


ned wich che a of irongthe acid be- 5 
, came colourleſs again. 
a white by the affuon, — 

, which acquired from it a 
| yellow, colour. A great quantity 

of i it was diſſolved, though more of it re- 
mained undiſſolved than of the flowers of 
zinc. When the red colour of the minium 
was quite diſcharged, freſh ſpirit of falt, 
though it diſſolved, and became ſaturated 
with the white minivm, hs no 


n 
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When 1 had frequently wile. 12 5 | 
quantity of minium in ſpirit of falt, 
(though not till no more of it would haye 
been diſſolved) I put it into a green glaſs 
retort, and expoſing it to as much heat as 
the glaſs would bear, 1 got from it hart u 
any fixed air, but about as much ephlo- 

giſtjcated air as I imagine it would. have 
yielded before any ſpirit of falt had been ap- 
plied to it. It ſeems, therefore, that the 
ſpirit of falt diflodges from the minium all 
the fixed air it contains, but has no power 
of affecting its property, of yielding dephlo- | 
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e . gifticated 
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red fluid ai Wine ae r 


panded, and broke the retort. rt This reſi- 


duum er a yel 


: 25 


Spit 6. alt diflolved a PTY ti | 


out efferveſcence. During the ſolution: the 
acid was of a turbid white colour, andthe 
precipitate is generally black; though! ſome 
parts of it continued red till they were 
quite diſſolved. But what remained un- 
diſſolved at the laſt was all black. After it 
had ſubſided, all the opake matter was de- 


poſited, 3 _ was deere tranf- | 


1 _ 
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This acid ailtolbes a great Aung f 


pic! caliminaris, but not tlie whole of any . 
part of it. The ſolution is made withi 
heat, and it leaves. no "Colour: | 


Spirit of ſalt had x no — W on 
Nx antimony, on wolfram, calc ned or un- 


calcined, or on white arfenic, © It is not 
Affected by vermilion immediately 


Fed precipitate, with great heat, but ite; 
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6 rh which was probably. ſome | 


time ĩt acquires" from it a delicate yellow 
———— It has alſo no ſenſible immediate | 
effect on | the black powder into d 
mercury is converted; but when lead i 


mixed with it, it, in time, acquires a — 


arange colour from it. This muſt be pro- 
duced by its ſeparating the calx of lead 
from: RPA Py ror _— "with. 
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- Al. che. eee 
thoſe of. — or at en 
matters, in ſpirit of falt. The following 
obſervations relate to the ſolution of 
carthy erer of a different kind in > ths 
ſane acid, ode bis oy Sr boiflog: 

Colourleſs foirit D falt dit bows comm» 
pletely a great quantity of very white line, 
and is then of a ſtraw. colour ; and che nd 
was the effect of the ſolution of a. pure 
much lime of a a common ſane;? and was then 

a true orange colour. But this ſeemed 

9 be owing to a «& wniſh matter in = 


Pn, that was contained 1 in it. At the ame 
F | time 


JE 


| calcined. nag IE ea: e 


| ferred to be a good deal diflolved; aud the | 
acid became of à ſtrau court... 


1 expelled by heat, wer 
ſalt, and became black, bur the ele 
. the acid was not changed.” 


ſibly affected by ſpirit of falt, viz. plaiſter of 
Paris, ſteatites, flint, zeolyta, fluot cruſh 
Maſeory talek, cream of; tartar, 4 dati 


the proceſs for making 


ee T bf TU A Gut e not fenib 

affected either by oil of viteioH;" wr Pirit ay | 
re. h og 0! +2bot wont s to 
This acid Gblees A e 


Wut do ng 7 20 ufo IL 40 Sidufst 
lt does not ſongbly affect 2 batzehen 
* Was confined in a glaſs tube hern 


faled, with à quantity of poanded:glaf; 
and expoſed 0 a boiling beat, the ykiſe 


From pipe clay ſpirit | of lalt Ferne 


delicate yellow co "colour. © 


Wood aſhes, out of 9 wh 8 
e diſſolved in ſpirit. of 
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Obſervations en 
ade to me that it might be of cons. 
adenble importance to the advancement 
of chemical knowledge to go through with 
wake examination of all earthy ſubſtances in 
tmztis manner, aſcertaining whether they be 
ſoluble or inſoluble in ſpirit of ſalt, and 
noting all the phenomena reſpectin 5 either 
tlie earths themſelves, or the acid, and 
comparing the reſults with the effects of 
other acids, &c. on the ſame earth. If 
any thing of this kind be done, at N 
much extent, it is unknown tome .. 
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of the ae Gluti tions, 4 ig | other 
things into which the marine acid enters 
; to a continued heat, and noted ſeveral re- 
markable_ ca, of that pre. * Bur 
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perto givean account of dieren e 
of alt in the ſame manner, beſides 
bee ann aftathis — 
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Tad, ad, therewith du —— 
CL the acid itſalf enters. 
On the 30th of Auguſt 1777s I; - expoſed. 


et long. and nere an asi 
ee as much ſpirit of ſalt as mea» 
ſured in the tube ahout an inch in length, 
and kept it boiling about two hours, Aber 


. by 44 > bd 
his the acid was ſtill quite tran 


| the quaaciy, not ker bir changed, hut 
. obſerved: that there: was, forn 


Qt fs, pres rf y 
whit 8t-2 the N . bid. and 
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80 
5 pipe} btn atmoſphere forced 
the glaſs inwards: 1nwands:: i rom-thas:at- was evi 
elaſtic matter =ithiw the eie wist nt 
have been produced by the ãncotporation 
. ef. the . in che cryſtals That 1 
have mentioned for kad i Neon a mere 


have been fer doc —— — 
d have preſſed the def taged- gaI 

«> r ue Nei A 10 1105 ir n 
wy Making uſe of a tube an incht Wade, and 
. putting inte it half an ound rickfare ef 
tranſparent ſpirit of ſalt, the ery Nals be. 

gan te be formed int about a Rbur above 
was lurfice of the acid, and eVätell-ütre tubes 
about three inches, but al f ie ic vis tis 
b ppfer gde, the pun: Ln placed i: 
| 16 17 De hid 


e was coloured g Road 
1 oblorved that more — Ha mattes 
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cocked arg proceſs, w vn from 
; quently thai caſa; there wens Always A con- : 
 Gderable ineruſtation formed on the outiide 
af the glaſe, ſpreading >From the crack, 
out of. vrhich the acid had eſcaped. 43 ads 
Havin eee — woe = 
matter Was 


dae de there v was L any difference in the 
acid that remained from hat it had been 
I took it out of the tube in hich it had 
been ee eee expoſed it 
2a tube; but I found that 
| ge in is ee. 


thi Grad 8 putting 11 intl! a t Uſd, 
when more ſaline matter was, produced a and 
this I repeated till very little liguid acid. 
remained, cbaugh the tubs: role a 7 
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0 e glaſs, i it 
by the continuance: of: thi 
though both the marine 
Water with which. it was incorporated 
entered into the compoſition of the 

matter fo 
in it more of 
2 extrac ed a confi e able quantity of 
this ſaline matter from one of theſe tubes, 
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he Mh rey Aid. _—_ 
J took out the remaining acid, And fem a 
given (meaſure; of it, diluted with water, 
ani bits of iron, I got thter ounat meaſures 
of inflarumable air: whereas: from the ſame 
quantity: of the farns. original ſpirit bf ſalt I 
got, in the ſame gircumſtances 4. ounce 
5 meaſures. Allowance, however, muſt be 
made for the vapour chat had eſaped in 
pouring He ny: into en tube, "ot out * 
it again. 
_ 4 60 get 2 qvontiey: of. this. 
ſaline matter, I kept a large); tube with 9 
about an ounce meaſure of, ſpirit of ſalt in 
the fand furnace near. three months, ad -— 
ſuegeeded pretty well. It was alt: formed = = 
in or near the ſurface of the agid, The 
heat had been very moderate. Fer great 
care, muſt he taken leſt the glaſs ſhenlbl 
unt in this proceſs, It fe$ras, however, "If 
hat when the heat is: more canfiderahle, 
— botter acid may diflplye tha congreted 
| faline matter that it comes into contact 
with, as. A, in the followin experi- 
MN. nt d., r | 


1 Tf | EA 7 or 
5 Þ "P3431 Ea0 4 in n © 185 
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Har 115 expoſed — = "els. 
Þicis of lat, in a long tube, about one 
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We The reaſon why this incruſt 


:thi ok nm ben in 8 the tubowres 
preſently incruſted about the length of 
nine inches with the ſaline matter, but 


: very thin; and I obſerved that there was 


none of it within an inch of the ſurface of 
the fluid. Then making it boil more vio- 
lently, I obſerved that Whenever the: hot 


acid reaehed tlie incruſtation, it diſſolved 


it, and waſhed the glaſs quite clean. * 
this means all the incruſtation was preſently. 
waſhed off, and while the acid continued 
to boil, it did not appear again. 1 nile 


ation was gene- 
rally made at, or rather above tlie ſurface of 

the boiling acid, ſeems to be, that the acid 
Was there the moſt concentrated,” on its 
expulſion from the water; and this made 
a ſtriking difference between theſe experi- 
ments, made with ſpirit” of ſalt, and ſome 


Which I made witli water in the "fas 


manner. For When I. bent the tubes at 


each end, and expelled che liquors by heat 


from one end of the tubes to the vther 


5 alternately, I obſerved that with the ſpitit 


of ſalt the werüſtations Were 9 mac le 
nd 110053 0 lil 8 427 
e 2 above 


* 
in | I 
wh 4 4 


the Maxine. id. Sg 
above the ſurface of the boiling liquor; 
whereas, in the tubes which contained 
Water only, the incruſtations were always 
made at the ee n which =_ water 
laſt evaporated. i eee ee 
That the pit Ws an, in wel expert- 
ments, diſſolves the glaſs; and eſpecially 
the lead that was in ft; appeky d from the 
| following obſervation, which was firſt made 
by Mr. Magellan, who. happened' to be 
with me at the time; We had waſhed" a 
quantity of this earthy, or ſaline matter, 
in diſtilled water; when he obſerved that 
the water had the taſte of ſaccbarum daturni, 
and when the water that had been uſed in 
this manner was mixed with pump water, 
it turned it white, a manifeſt pro A oy its 


* 


N ee ſolution of led. 
Fpirit 'of ſalt not only diſſolved thib' mat- 


ter when it was hot, but alfo a conſiderable 
proportion of ft when it was cold. When 
I had waſhed a quantity of it frequentixßx 
with diſtilled water, till it was quite in- 

| pid, it was not at all affected by oil af 

e eee or ſpirit of nitre; but when I had 
ene 1 a: . . ” __— 


100 — ha | 
poured upon it ſome Tpirit of ſalt, and let | 
them continue together a whole day, three 
grains of it rere reduced to a grain and a 
| Half; ſo that half of it was diſſolved by 
the ſpirit of ſalt, and the aoid acquired a 
deep orange colour. As all the ſaline mat- 
ter had been waſhed out of this ſubſtancee 
by the water, What remained muſt haye | 
been the earth of the glaſs reduced to a 
powydery form, proper _y * 1 a | 
Halt to en“ rtf 58-4 


* {4's 


matter when J made theſe ee in 

the green or the black bottle glaſs, which 
has no lead lin it, but it is manifeſtly of a 
different nature from that which is formed 
in the flint glaſs. The quantity is mueh 
leſs, and it differs from the other in ſeveral 
es. When I dipped a large piece of 
a glaſz rube, completely covered with this 
ane. and which was perfectly white, 
in freſh ſpirit of falt, it preſently diſap- 
ak as if the acid had diſſolved it all at 
once; and the incruftation ſeemed to im- 
6 as a wet ſpunge- mbibe: 


OY + ** - ws. — 
4 » 
* 


rtr fur wehen chte lowey past of- It bend 
dipped an the acid; ii preſently? afpended;! 


in which it had been lang phunjjeds 
not tinged by it, or only in the ſalleſ 


and mi the upper part. But; we 
IL took this tube out of the adid, aal dried 


it i the open air, the incruftation! fer ap- 


exactly as at firſts: Alſa ke a a 


degres imaginable 5217 il ov 1 


of a knife, though it loft tho glaſsitranſparent;. 
it was not quite fo well poliſhed as ed 


ſo that, probably, the glaſs had been, as 


it were, abraded, the texture being broken, 


but not ſo nen as to make 1 it . 


from the tube. 


I ſhall in . place nents an exp 
ment ſimilar to thoſe above on the ma a 


acid air itſelf. I huried a flint "laſs tube 2 
filled with this kind of air in hot ſand, 
and let it continue there ſome weeks. 
hoot J took it out, it was covered with” 
incruſtation. 1 broke che end of 


This inoruſtation alſo adhered much more 
firmly to the green glaſs than to this ſtint:i 
hd when it was ſcraped off -witly tlie point 
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— Obſervations, on 


the tube under quickſilyer, and ound that 
ſeven eights of the whole quantity had been 
abſorbed, and imbibed about half the 
T he very little that was left 
tated air. This tube had been 
filled with much care, that I can 
; had: been any common, air 
eiten 27 1 1 nien T6 $4 been 38 i 
ILhave ſeveral times re peated this exper — 
ment, and find that no great degree of heat 

is requiſite to convert the marine a 
into this white ſubſtanee. 5 is not at all 
affected by ſplrit ef ſalt⸗ A 33 ottfrel 2 10 
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Heu, 


3 KAR, 4 


o of the 


pputit of lt to a 2158 —— Bert were 
not à Uttle remarkable Inn 4 
Spirit of kalt ſaturated with the on 7 


—— erbetenen wah x. 
Pe ton: oiled 


A COIEES duenne 
{mall indruſtations, ſlighily adhering 
having been depoſited from — liquor. The | 
tube being replaced; near 
concr etions di appeared t 
Mo * 


3 the * of the * to b the heat 
was applied, thoſo nent to the bottom 
being perfectly white, while the reſt. we 
brown,” the" colour ef ths, fatttsted adi 
The reads df theſs Various das 1 
| ao net e cly underttann. 
„Spit af elt — wich oy precip 
heat in the fame — the fame 
time withithg falugion: of erat yas Ons | 
——— 


bee err | 
; ö — or ihre dif · 
ferent times. >The, erhoſure of :the :ſame 
ſubſtances in a ſand furnace for: t 
time produce a: r effectu i Vain 
I lenred ꝓracipitatel in ſpirit vf! ſalt, 
whichbhad/ beets expoſed to this —— 
or four lays, was ſtillß colourleſs but ſiom 
the topiof tlie tube to About! the- dniddie, 
on th ſidei to hic it had eee nclined, 


it WU cobered with beautifub white cry. 
g2nsNib : - F tals, 


base Thate was:alfo — whit 


tation on the appaſite „ | 


ſuriaes of tho. , 5041 8 342A AI nat: 

This experiment; Was made on the goth 
of, September. Examining the tube, that 
contained. whis ſaturated folution-of r9d:prer 
_cipitate-0n.the xgth of January following, 


I found that when it was cold, .the whole. 
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diſſolved part of the ſubſtunee of the glats, 
ſhe" watery part eattrihgncinroothe-.hline 
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re enbugh left to keep 1 the! Solution! 
eee niobate: was Warm: no 2009 | 


When I kept a tube containing 4 _ od 


| ee ſolutibn- m_— of tw 


* * ON 


before 4 cominom te, there was « nal 
quaftit) of — in the liqu 
;661f;' bur" very Uttle adhered to any bart 
of hs e.. eg 7 211 191 N 2111 "Faſt 5. 1 
V iſiturated ſolution of Aowers 
epo ſed to the fame deg ee of heat, in 


the 


fame anner for thiee or" four "days, was 


wanſparehtpchuut Rad depoſited a 1 
matisk, zd there wäs a flight whitiſh x 


mivkftatibn about? four inches above the- 


Grave? bf the Luer. The appes ; 


wabraturlyithe fare when” the-eabelway 


exuinined about bur Adnths daf e 
when it chall-been in the! ſand wen 


5 be ehen | 


ce, common lle contains the) ates 
— [Ln * wa of water with 1 


10111 ww and 


and expoſed a little wy it to the berg che 
fire, in a long glaG tube hermetica ly ſeal- 
ed, making it -hoil about an. hour. When 
| it, was. cold, 1 perceived that t the liquor 
was. ſenſibly cloudy. I then placed, the 
tube in the ſand furnace, and examining 


it about: a month de e ſolution; wr: 


tranſparent, and the glaſs. had..acquirgd.y 
| thick white Berben In nch DC verthe | 
ſurface; of the. liquor. Four months: aftere, 
2 the ſolution. w was till, tranſparent. | 
tl white, jncruſtation.extended halfiax 2 
— x below,the.ſurface of theiliquor.- There 
was alſo, a thinner ineruſtation about tym 
inches long, af, the diſtane of three in. 69 
above thei ſurface; and Jikewiſe ſpecks of 
whitiſh matter in ſeveral parts of the; tube 
49 the.very. tap. of it. Theſe incruſtations 
FEM en rel by zhe mating avid 


| part of, it — the Sab or Foy | 
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"HAVE ana one tai 
4 coloured fpirit of falt Hack its 
Lanark: by went Randon After? 


— — —— 
telating to this ſubject to ſorne l ngth, 1 
was fortunate enough to fuecetd i in 
veſtigation beyond what I'expedted; then 
mueh fill: remains to be — with 
reſpect to be. 236g 16039921, 05 T9996 eee 
Thad deen . air from" cream 5 
tartar by means of oil of vittibl, flrſt A 1 
phial-with 4 ground opper, with very lt 
td Rent, and then with a ted het fand heat. 
The black reſiduum I diſſolved in ſpi it of 
falt, which was of the uſual ſtraw colour, ad 
I found that inſtead. of giving any colour to 
it (which conſidering the blackneſs of the 
. ſubſtance 


- colourleſs Fee and, during 5 
tion, I perceived a ſtrong gell of liveraf fu. 
phur. Afterwards I had the ſame reſult fm 
the reſiduum of a mixture of gil. of ritgal 
and cream-of tartar, which had not 
calcined... This matter being 
open air attracted the moiſture of — 
molphere very ſtrangiy, and had the con. 
iſtence and ſmell of treacle. In time 
more ſolid part formed itſelf into a cake, 
and pouring off the an. dried the 
reſt for other purpoſes... pl 21 09 
After this I had 8 effect Fang the 
mere caal ef cream of tartar, 1caleinedi 4p 
blackneſs... The ſmell of this tartar, - dur 
ing the calcination, exactly reſembled chat 
of ſugar or træeacle. Lo ſpirit of ſalt, this 
coal, which Was diſſolved by it very rapid 
*. gave: no colour whatever ; but, dn the 
zontrary, diſcharged whatever e colour ĩt had 5 
acquired by any other impregnation 5 Pa- : 
vided that; as in all the former aſes, : the 
colour was nut too deep in proportion o 
the quantity of the.conbuf u. For ine 


- — 


A 
28 N 


purpoſe of theſe experiments I happened 
Principally to male uſe of a quantity F 
ſpirit of ſalt which had acquired a beautiful 
yellow colour from the folution of 'the 
| white matter that remains after diſtilling 
to "dryneſs a quantity of common oil of 
vitriol, the colour of this ſolution being 
_cafily «diſcharged by a ſmall quantity of the 
coal of tartar, and thereby anſwering my 
purpoſe remarkably well in th wr d wank 
1 | Ye 

Tartar calcined to honed: (the black 
colour being expelled by long continued 
cheat) had the ſame effect on the coloured 

ſpirit of ſalt with- the black cal of tartar, 
and was diſſolved with equal rapidity. The 
Dar of this coal of tartar to diſcharge 
the colour of ſpirit of ſalt was exhauſted by 
being uſed for this purpoſe. For when 
it had diſcharged the colour of one . 
W and was taken out, well waſhed 

and dried, it had no effect a ſecond eme 
It alſo loſt this virtue by being waſhed 
with ſpirit of ſalt that hadinot t been colcur- 
7 with n W % Ao bor 


— - 


alt very much reſemble 


during its ſolution in the ſpirit of alt; 


The aiabate of ſalt of tartar in iter 
d the ſolution ef 
of tartar in it, and after the 10 gelt 


the coz 


| calcination that 1 ever gave the coal of *tars 


— it geil yielded a great quantity of fixed 
air. But, notwithſtanding this reſem⸗ 


bihses the alt of tartar had no effect on 


the colour of this acid, neither Was the 


| colour ſenſibly affected by an "impregnation 
With fixed air. At was not, therefore, the 


fixed air in the * tartar chat had Yes. 
this effect. „Ar 115 a L 94:4. | 
I have: nher ah 3 labs wy tartar, 


emitted a ſmell of liver of ſulphur. EY 


gave meè the hint of trying liver of ſulphur 
_ itſelf, and I preſently found it anſwered my = 
purpoſes much better than"the coal of tarlar 
itſelf, diſcharging (inſtantly "the derpet = 


yellow colour that the iavid! eve acquired; 
It was evident, therefore; that the diſcharge 


of the colour was owing to ſomething c 
moi to the coal of tartar and liber of ful- 


c akin which I imagined to be phlogiſton in 
; n common _— * which 


2 
. — k 0 Ft 


112 | Obſervation on 
wazirtaidered more probable by an experi- 
ment that will be recited preſently ; though 
it is certainly not favoured by the donor oa 
zinc producing the ſame effect. 
The moſt remarkable circumſtance re- 
e to the diſcharge of the colour of 
ſpirit of ſalt is that, when it is expoſed. to 
the open air, it never fails to recover the 
colour that had been diſcharged, and 4 
very little air confined in the fame. phial 
with it is fufficient for the purpoſ. 
The firſt time that I obſerved. this, was 
when I had coloured a quantity of ſpirit of 
falt, with the reſiduum of oil of vittiol, 
which, as I have obſerved, gives it a yellow 
tinge, and. hed diſcharged the colour by 
the ſolution of black goal of tartar. For 
when I hed, for-ſome purpoſe or other, 
taken out the topper of the phial in which 
it-was. kept, I found that, in a few days, it 
hed completely nen its aero vr | 
colour. * 
When this r nE phial, | 
ie is. pleaſing to obſerve how the reſtoration 
. colour „ top, and, in the 


TY f 


che bottom. Fat kt it ro wire” ever ⁰ long | 
iow phial cloſe topped, white no air can 
have acceſs to ity and it will always con- 
tinue eblourlefs. I once kept a quantity of 
ſpirit of falt, firſt coloured, and then ren- 
dered tranſparent, in this manner, ſeveral 
months, in a phlal with a glafs ſtopper, and 
it continued Pry all the wh 3 büt 
upon taking out the ſtopper, it recovered in 
a few days its original colour, but more 
7 nd teh akatec this lehre a fecond 
"x once Rad an wiener ef © quantity or 
this acid recovering its colour ſpohtaticouſly || 
ina manner that T cannot welFaccount for. 
After the colour had deen "completely Uſe 
charged, it had been e onfited i Fel A pe 
with a glaſs. ſtopper, f and 4 * 
quantity of air. In theſe ae | 
recovefed its color in two or three e ; 
but, in 4 few days more, without * 
been opened in the” mean time, it was found 
colourleſs again. I ſuppoſe there might re- 

main « enou gh of the black coal 1 in the acid” FE 


* eo of ” ff an © 
* . 1 
3 
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1 Oger vatun: a. 
to diſcharge all the colour it had, been, able 
to recover by means of the air on its ſur- 
face; but then why. did not the ſame 
cauſe prevent its recovering its colour at all? 
Something ſimilar to this was the fol- 
lowing obſervation. On the 1 gth of No- 
vember 1778, having a quantity of ſpirit 
of ſalt which had acquired a deep yellow 
colour from various impregnations, I took 
two equal quantities of it, and putting them : 
into equal phials, 1 diſcharged the colour 5 
of one of them with ier of Julphur, and 
that of the other with Jowers of zinc, ob- 
ſerving that a large quantity of the latter was 
neceſſary. for the purpoſe, . but only. a very 
ſmall quantity of the former. In the diſ- 
charge of the colour with the flowers of 8 
zinc I alſo e a tight en of liver 
of ſulphur. 
Theſe. two. — eig foi ; 
colourleſs, ſpirit of falt, 1 covered with a 
equal j jars of common air ſtanding in water ; ; 
and in a day or two perceived. that the acid 
| in both of them had begun to recover its 
yellow colour; ;. but that in which, the 
| £ colour 


ee 
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the Marine Acids 11 16 
colour had been diſcharged with flowers of 
zinc went no farther than. about half way 
towards the bottom of the phial, and then 
the acid gradually became eolaurleſs againg 
whereas the acid in, the other phial com- 
pletely recovered its former colour. Thus 
they continued without any appearance off 
a farther change, : till December 3. hen 
I examined the air to which they, had been 
expoſed, and found it nearly i in the ſame 


ſtate in them both, and confiderabliß 


worſe than common air. With the air 


expoſed to the phial with the flowers of 
zinc the meaſures of the teſt were 1.35, 


and with the liver of ſulphur, 1.32 With 


5 the common air, at the ſame time, they 
were 1.2. Confidering the difference of the 


circumſtances in this experiment, I had 
expetted : a greater « difference 10 the e 1 
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My 1 — 345. 0% the. Pitridlic- Acid, 2 Ls 8 3 a7 ; 


, HE. noſt r rem 5 4b obſervation that 
5 There made relating to the vitriolic 
| acid wall be found under the article of i- 


trous vapour with which T impregnated it, 


1 — 9 4 


and which | precipitates all the vitriolic acid, 
in the form of cryſtals, a and leaves the 
| water i in che poſſeſfon of the nitrous. acid. 


1 3-3 7 


My other obſervations are neither nume 
rous, nor important. hs a hs Fact 
| It i is well known that. there is an n earthy 
7 matter in the common oil of vitriol. But 

this I find js not effential to it: for almoſt 
the whole of it is depoſited i in the firſt diſtil- 
lation, and when 1 diſtilled this acid a ſe- 
cond time there was little or none of it left. 
On this account, oil of vitriol that is con- 
centrated by merely boiling the water out 
of it is not quite tranſparent, the earthy 
matter being diſperſed in it, but that which 
1 has been diſtilled twice may be as highly | 


* con- 


F 


* 


4 


* a a 
_ * 

- -F 8 8 » 
y 


„ F 


condenſed again; though, in 


 the'Vitridlic „ ; an 


concentrated as poſſible, and det be as 


trauſparent as water itſelf, 1. 2 81 iel 13030. 
I tried the effect: of a lon; e | 
on. this as well as on the other acids, but 
was not able to make any ſenſible change in 
it. Whatever vapour. Was raiſed frem it was 

Ir Je, the glaſs A 
veſſel in which it 58 contained Was a Mate | 
corroded... !! rod ; 


When 4 quantity of oil of e A is 


thrown into an open bre, ar 15 evaporated 


in denſe white fumes. _ "Theſe. I had ful 


Liz — 4 


in the atmo- N 
ſphere; 4 but 1 find the ſame white denſe 5 


| pected to be the acid n joined to . 


the water which it foun 


EOS 


vapour in the cloſeit veſſels, and when the . 


acid i is in its moſt concentrated ſtate; ſo | 
that it muſt be the natural form of the 2 


vapour in 1 certain degree of heat. For in 
a greater degree of heat the ſame vapours | 


are coloufleſs. It cannot, however, be faid - 
that the acid of vitriol, in a ſtate of the i 


greateſt concentration to which we can 


bring it, is wholly. uncombined with 
water. The whiteneſs of theſe yapours is 


probably Ong to the incquality of den- 4 
1 | tity 


118 Go on 

ſity between them and the air, or vapour of 
other kinds, with which they are mixed 
when it is beginning to condenſe. For 
when they are ſo copious as to exclude ö 
every thing elſe, and the heat is ſo great as 
to prevent condenſation, this vapour is a as 
pellucid as the glaſs itſelf. | 

l expoſed to the heat of a common gte in 

a glaſs tube about half an inch in Shar; 
and four feet long, as much oil of vitriol as 
filled about tivo inches of it; and making it 
boil violently for two hours, obſerved no 
| change of colour i in Jt... At the firſt boiling 
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a quantity of opake vapour ifſued out « of 3 it, 
and kept dancing there three or four inc] bes 
above the ſurface of the acid all the time 
it continued to boil; but when the whole 
was cold it was as tranſparent. as ever. 1 
made it boil about an hour after this, but 
the quantity of white yapour was not ſen- 
fibly increaſed, as is the caſe with the red 
vapour of the ſpitit of nitre. When, after 
this, 1 ſoftened the glaſs of the tube with 
a blow-pipe, it was preſſed inwards, 
but not ſo much 28 to give me a ſuſpicion 
that 
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that there had been any diminution of the 


air within the tube. RIA 
In the courſe of the aiſitation of vi- 


| wilt ic acid theſe white vapours never fail 


to be raiſed by heat, to retire to a diſtance 


from the acid during the increaſe of the 
heat; and to return towards it during its de- 
ereaſe, exactly like the red vapours with re- 


ſpect to the nitrous acid, Which is a phe- 
nomenon altogether independent of water. 
When I melted with a blow- pipe a part of 


a hot glaſs tube containing vitriolic acid, 
which was quite tranſparent, there ruſhed 


out of it, with vaſt impetuoſity, a denſe 


cloud of White vapour. Within the tube, 

here the vapour Was equally diſtributed, 
there was no perceivable opacity; but on 
ruſhing out it bega 


egan to be diſperſed, I ſup- 
poſe; unequally, as well as to unite with 


nee vapours which it met with. 


I then tried the effect of a ſtill ſtronger i 
heat, putting a quantity of the con- 
centrated acid of vitriol into a glaſs tube, 
which I placed in a ſand farnace;-i in which 
* continued three or four hours, the ſand 


I 4 | being 
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being red hot. The next day, * it was 
cold, I found a white jineruſtation e 
round the glaſs, a little above the . fur- 
face of the acid, and likewiſe anather ins 
cruſtation about an inch higher up in 
the tube, a little of which was waſhed of 
by ſhaking the acid. Still the glaſs, when 
ſoftened by heat, was preſſed inwards,-fo 
that there Was AE ES: . e 
Sormed-.: 

After this 1 expaled a \ Goon gent 7 
the vitriolic acid to a more moderate ſand 
heat, for a greater length of time. But after 
being expoled ſeveral month in a ſand furs 
nace, there was no ſenkble change made in 
the acid, nor did any material obſervstion 
occur to me. A little. Whitiſh matter, in- 
deed, was obſerved. at the. bottom of tlie 
tube, but it ſeemed ta be nothing mare 
than the effect of the corrofion of the glaſs; 
For When it Was take off, the ſurface of 
the glaſs was found to have loſt its ppliſh- 
Whenee comes that white matter that 

is depoſited in the concentration of oil of 
vitriol * cangot ant ow it is probably ſome 


„ - eathy 


; % 
a F j / 


_— 


and obferved that it was not preſentiy af 


: black matter was f rme 


. dex itriolia Avid 12t 
earthy matter derived. from ho phi Io 
| which it js exerted. 549. + 0 H 


ing ob 


: revs te 2 _ bitle he: 8 5 


Having got, a ſmall: quantity of it by 
4 concentration. of a large quantity of o 
| ; poured: ſpirit of ſalt upon it; | 


fected by it, but instime it was completely = 
ved, ant gave a beautiful yellewetinge 
to that acid, the ſubſtanee itſelf alſo turn 
ing yellow. In the nitrous acid it was not 


5 affected at all, and retained i its whiteneſs. EE 


Having wafhed a quantity of this white: 
ſediment in diſtilled water,.:L.:evapey 


that water in an open glaſs. veſſel, and ob- 
ſerved that, towards the end of the 2 


ceſs, a ſmall eoneretion was formed a hd eſt b 
upon the glaſs, as if "this maxter Had been | 
in part diſſolved in the water,” and W 2 
was nearly ended; a denfe "white vapour 
iſued from it, ch Bad, the nen ef 4 


4 


= treacle or bürnt ſugaeer. 


7 1 g ethet 


gn © formerly obſer vet kak quant tit ty b | 
dl by theati 
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in oil of vitriol, in order to get from 


vitriolic acid air. This matter was but - 


lle affected by ſpirit of alt, but it gave a 


yellow tinge to it. The quantity of this 
matter does not ſeem to depend upon the 
quantity of the ether in the mixture. For 
when I heated equal meaſures of ether and 
oil of vitriol, I did not get more of it 
than when I had uſed a much leſs propor- 
tion of the ether. This erer hang * 
Fe karther. l 5; 


S 
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of the." volatile Pitriolit Acid, and Pitridlic 


POV 1234 Acid Air. 8 bb 


7 2 1 E 8 "viteiolie- We -"thioweh 
produced from the fixed vitriolic 

acid, is very conſiderably different from it, 
eſpecially as it may be diſlodged from its 
baſis by the vitriolic acid, juſt as other 
weaker acids are diſlodged by. thoſe that are 
thence called the ſtronger. But-that volatile 
vitriolic end 18. Gals, however, of being 

; > brought 
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brought back to the ſtate of the common 
vitriolic acid, and becoming the ſame thing 
that it originally was, ſeveral experiments 
ſhew. At the time of my laſt : publication 
I had found that it was capable of diſſolving 
iron and zinc, and of producing inflam- 
mable air, which is the property of oil 
| of vitriot ; but I had a more deciſive proof 
of the fame: thing when, to water ſaturated 
with vitriolic acid air, J had, for another 
purpoſe, put ſome earth of alum till it was 
ſaturated. For, after fix months, in which. 
this ſolution had been expoſed in an open 
phial, and one third of it was evaporated, 
-' I obſerved many tranſparent cryſtals: —_— 
at the bottom of the phial, as well 
an incruſtation on the ſides of the phat 
above the ſurface of the liquor. Theſe 
e gryſtals were all triangular, of a conſiderable 
thickneſs, connected with each other, and 
when examined appeared to be "alum, 
which is known to be the faline ſubſtance 
formed by the ſame earth, and the proper 
vitriolic acid. But the following | experi- 
wents in which it will appear khat real | 
: 5 5 | fulphur 
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vitriolic acid, exhibit a mr 
able $18, and is another proof of the mu 
convertibility of theſe" acids to © en 
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various liquid ſubſk 
io 4 e heat in à fand kuf 
among 'others I placed in it a f 
an inch in diameter at ine bort tt Is 

tapering to a point at the top, & 
feet and an half long, cloſed hertetie 
when I had put into it about 
. ere of ne, water ee 


2 a ne ape 
change or other taking place in 11. This 
was on the th of September 1775, but the 
reſult Wag much more ourious *than'T could 
poſſibly have imagined @ priori: I lh 
note the appearances/as T obſerved them, a 
the ſeveral EY which I ex ned 
. 


7 9 a F 5 F 8 N ah 


N 


On the gew of the ſame month this im- 


ny 


plied: water, which continued tranſ: 
parent to the end 'of: the proceſs; had der 


poſited a ſmall quantity of black powder; ; 


the Lime: 


. — . 5 0 e as. apm 
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an a e ue, raider "exabtly bike hubs 


SI## about one eighth of an inch in 
diameter lay among it. Small pieces of 

atter floated on the ſurface uf 
nor, and ſtreaks of the ſume woatell 


pate ef che inſide of the tube an. inch 
above tlie liquor. From the top of che tube 
+ ee teu de inches aboranheldi- 
| dude, % 


whe, „ dat) diſpoſed irregularly, „ 
. he: form. of ſtars, the glaſs being 
1 them. 22 15 


to 4 p * 


"the proceſs; Excepting, bowetgta place 
of: a few ſquare inches near the ſurface, gf 

vet, all the lower half gf the tube 
ce e, them, but from thenge 
e top :it was pretty thick and equally 
inn 2 moſt pleaſing. ol 


dearan 8 0 4 - 10 DIANA. 2000 
Iiorder to obſerve che time nnd 1 
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126 . ee on 
a greater variety .of en GEE? plas 


a in the ſand furnace at differ ent times, | * 


a ſtrong glaſs tube about nine inches long, 
and a quarter of an inch in diameter, which 
I ſunk pretty deep in the ſand, in order, to 
give it a greater degree of heat; and alſo 
two tubes about four feet long, one of. them 
half an inch, and the other a quarter of an 
en diameter, putting into the ſhort 7: 
tube a quantity of the impregnated. water 
about an inch in length, and into the wing. 
tubes two inches and a half. 1 | 
The ſhort tube had been . into - Me 
Day on the 11th of. Auguſt, and on the 
Zoth of September following the liquor 
was tranſparent, but the top and part of 
the middle of the tube had * white 
ſtars like eryſtallizations. b 
Of the long tubes the ſmaller had is VE 
to have cryſtallizations, „about one third 
from the bottom in about a fortnight, and 
the wider in about a month. When they 
were examined on the 19th of January 
1 the large tube had more cryſtalliza=, 
tions then the en che n quan- 
tity 
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of them about five inches above che 
ſurface of the liquor, but they were all on _ 

one fide of the tube, andi there were others ; 
about fix inches above theſe. There were 
alſo very many between the. ſurface of the 
liquor, and. two inches above it. The 
ſmaller tube had no cryſtals near the ſur- 
face of the liquor, but a good many about | 
five inches above it, and the greateſt quan- 
tity was about eighteen inches above it. 
Neither of theſe tubes had any W in : 
two thirds of the upper part of them. 
Applying the flame of a candle wich 4 a 
eee to the ſmaller of the long tubes 
above-mentioned, the glaſs was preſſed vio- 
lently inwards; ſo that it was evident 
there was a decreaſe of elaſtic matter within 
the tube, which therefore probably entered 
into the cryſtals. If any part! of the 
liquid touched the hot glaſs, a denſe white | | 
fume was excited, exactly like that from : - 
the oil of vitriol. Taking off one half f 
the tube, and then opening it under water, 
it was half filled with water, and the air 
a vithin. in it was . phlogiſticated, 
. 3 which 


- 4 


* 


were by this means diſperſed into a kind 
of 'duſt; that ineruſts the (glaſs. For 1 
The liquor itſelf was ſtill extremely acid, 
— of it pungent; o that, 


1 1 1 — into atk, 0 
| 45 The eee eaſily ſhaken: off from 
f " fide of the tube, when it was waſhed 

with the liquor, and they continued undiſ- 
ſolved in It, th „„ WL PRE „ OS 384 


aw 4 4 - * 
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The preceding obſervations were mad 
preſen ly after the tubes i in which the eryſ 
tals v ere fo were taken from the fand 

urnace; and in this ſtate they continued 

near a year, in the courſe of which L had 
ſhewed them to ſeveral of my chemical 
friends, Who o expreſſed much ſurpriſe at 
the 
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r wine, aſtet 
being 8 to this: heat about: a fortnight 
vas tranſparent, but had many flendet eryſs 

tals in it, and the er part of tl t 
had 4 thick and whitiſh inctuſtati tion, 
- ginni ig about three inches above the 


of the liquor, and extending about ti ; 

"OY but was thickeſt in the middle. Hels 
A ſhort tube, containing a qu 

"the fame impregnated ſpirit” of wine, had 

* incruſtation, but many more cryſtals, in 


- the form of ſpiculæ which ſettled to che | 
bottom of the liquor. Another tube of the | 
ſame length had ſimilar ſ iculæ, and near © 7 

ie top conſiderable incruſtation. gl 
1 503377 l ns eee 
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The oil of turpen tine imp regnated i 
vitriolic acid air, and expoſed to the heat 
in this manner, from being of a light am- 
ber colour, became of a deep brown. Thie 
tube in which it was contained was only 
eighteen inches long, and the upper r 

of it was covered on one * Ws white 
__Incruſtations not ſpiculine, Thee whey ct 
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Whale l mpregnated with this” air, 
mein deing rden, Bad probably become 
almoſt” black. of For the abe "broke: & 


1 alſo e ge te e PR I: neon 
containing vitriolic acid ie "fox aving 
firſt filled them with A then wi 
this kind of air, and after war 
em hermeti cally with a blow. 
the reſult v was fitmilar To thoſe in e vol 
impregnations were concerned. . 
Ons tube ef this Kind that Hal berg 
buried in the hot ſand on tlie "11th of 
Auguſt, being examined on . the 3 Zoth of 
September, was found in the "loi 
ſtate. The up} r part of the tube was half 
covered With whi ite cryſtals, but much 
ſmaller than thoſe in the tubes containing 
the, water impregnated with this air air. 5 
Ano ther” tubs containing che kae Kind 
of air, , which ha d bee n buried 1 in the ſand 
a Jon ger time, Was found quite covered 

with white . and a mall part of 


% 


= Obfervationr au 
che tube; was, black, prghably frag e 
external aceidental gauſe. The end of this 
tube being broke under guickfilver; it fld. 
one third of it, and. water abſorbed alk that 
remained of, the air, Eh a very. (omghl | 
bubble. This water bak the ſmell. of; 1 
inpregnatet with vitriolie geid air. 1 
„ Ax ig exjdegt hat this agid. air had beep 
in, part throw: intg the farm of; Jalid æryſp 
| wal by this expofure to heat; but chan with 
What .{ þ bſj AA a8 «At... united, .OT. ich the 
CE ag Pichi Jelf. the priociple .gt 
this combination, but wanted the aRion of 
| eh ap) eternal] folge, tg, bring, thera, ite 
this kind of pion? zo e gf bernd 
"1 — Ve ſeyeral times pd 15 0 
timept, an 2 nd have 0 T9 fail led Y lh: Fg ad 
5 85 'of- "the tubes. that had n filled w 70 7 


trio ic. Seid air coated Ky white 


matter; x7 but it it is ſo 8 Un 7 4 en 1 hat 


229! no & Þ 17 
I cannot make many 0 fſervations upon it. 
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2 WE . — ug 0 water prep nated 
7 IP the lame woah kind of fire. be 1 if 


vet < be 8 
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5 We id. 

falt fecthis £6:4ifl6tve' it alt. At leaf 
tbe 1 baer fatally Au uch . Na 
[ toutd' not lden in} ching d 5 
fterwards. But this n may be vst th 
ben n frnall © quantity of it, "though "it be 
[524 6 10 5 great a ſürface, and to the &&. 
fs mee bf the patric eel 
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Runde made fe muny en derten 
1 och acids, wich 4 view to tedöeing 
ett che form r Air ank breit cbeit 
oy When” extvibited' ih hat ne 
for firi, if unt ght haye been er xpettet chat f 
5 thing, iy. Fetors this time, have taken 'riotice 


4 


© Phoſphoric acid, "which 1 is 10 remark-. 

45 A fferent f from: the. other acids,: ane 
5 which bears o near a relation to che anim 
oegonomy. The true eaſon of 


ing pesloct f fo, 


experiment was the expence neceſſary to 
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procure it t in any tolerable quantity... At 


2 


len gth, however, I, procured A de 


ent for a few experi 0 | 


deſerving of being g. 


Che 1 


the method of procuring. this liquid mY 
from ſolid phoſphorus 3, but for the ſake o 


perſons of only a general ph iloſophical 


turn, like myſelf, it may be worth while 


8 acid is cafily procured, 


with time, by expoſing it to the open air 


in the mouth of a funnel, going into a 


phial which receives the acid, as the phoſ- 


phorus gradually waſtes by this kind of 


1 . 


accenſion. It muſt be ſet i in a place neither 


very cold, nor very watm., But this Aar 


upon the confiſtence of the phoſphorus, and a 


| other circumſtances, , Which muſt be; learned 


by experience. * it ſmokes very much. 


. uh, is a fign that it is too warm, and is in 
danger of taking fire, in which caſe it may 


be ſaved by plunging i it inſtantly i in water.” 
' Having procured my Phoſphorus, 1 firſt 
obſerved, that the water in which it had 
ey: FOR: Logs * 1 acid in it. 

Fot 


? 
* 1 


Pot. being mixed with water mate blue 
with the juice of turnſole, it dit ect 
its colour, which ſhews that no proper de- 
compoſition of it takes place in? water- 
Having then expoſed it to the open air, in EZ 
the manner deſcribed above, I got a q * 
tity of the acid with which "Hh le the 


following obſer vation. fe perks 
With reſpect to air, this ach very. ah 
reſembles radical vinegar, or rather the vitri 


olic acid. For though the appli ation 0 
converts it into vapour, it is all condenſed 
again in the temperature of the elfen. = 
ang. nor gart of it nn rman 
air. 1 made the exp tina tu 
bent à little like a retort, the Ne | 
which turned up into a veſſel. filled with 
quickſilver, and immerſed in a baſon of 
the fame. When J made the acid boil, the 
vapour paſſed i into the recipient, but it was 
wholly condenſed there, and. the; liquor f 10 
collected did not differ, as far 18 1 could 
perceive, from N it had been before * 
evaporation. 15 ie 
As, like the vitriolie acid, this's gave no air 
K 4 of 


136 * Dyfi of 
oß läkſelfz I thought!that) like this id; It 
mißhk v qpſfibly give! fDmething — 
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5 phoſp horic acid a nd ſpirit, of w wine, er Wall. 
ing Ron the 5 above Henin 
and not | Xing. willing g to loſe i it, 1 like ie 2 
Bite TRE: ſome Se "the fame minium, x: 
and 1. ad the fame fe fult. The commu non 
air that was frſt expelled” Fom th the 8 
of the veſiel i in hich the e ee 175 
made was not much 10 ured, the n next d ut 


came had a finall quantity of fixed air in 
| it; | 


Fl 
7 by 


$5 
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it; hut all the remainder was 4 in- 
flammable, burning with a: yellow flame, 
the next was more weakly inflammable, 
and the laſt e was eee air 
al 
It. e thaw, e the n e 00 
minium enters into the compoſition of 
this inflammable air, ſince the acid itſelf 
-could+not ſupply it, and- the air was ex- 
| ceedingly turbid when it was firſt pro- 
duced. But I ſhould think that the phlo- 
giſton muſt have been ſupplied from the 
acid, ſince the N inturr wy 1 holiers, does not 
| contain it.. | 
About the con that I was making theſe 
experiments I was. making obſervations, on 
the expoſure of a variety of fluid ſubſtances x" 
to a long continued heat. . 1. therefore 
treated this acid in the ſame manner, firſt 
ina long glaſs tube, Held i in an inclined or 
_ nearly. perpendicular poſition,. and then in 
a horizontal one, expelling the acid by the : 
heat from one part of the tube to the other; * 
the reſult of W. 3 proceſs was og, 
'q different f rom” Gat oo the. other. 
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In a glaſs tube about thirty inches in 
Ear and o ne third of an inch ĩ in djame- 
ter, I put as much of this acid as filled 
about an inch of the tube in leagth,. nd 
making it boil, there was a White vapour N 
at the height of about fiftee or eighteen- 5 
inches above the ſurface, of the acid,. con- 
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bpwever⸗ chat it ! is LEY great Je proportion. of 
its phlogiſton tha 
to aſſume this new form bf black powder, 
| Becauſe it is not poflible to expoſe it to any 
_ conſiderable degree of heat without com- 
| pletely revivifying the whole of it. E: 
mere trituration To been obſery vet t to bare 
the ſame effect. On this account, ſome 
do not conſider this proceſs as a proper cal 
eination, but ſuppoſe the mercury only to | 
have aſſumed a new. form, really containing 
all the phlogiſton it was ever poſſeſſed of. | 
And it will be in my power to ſhew, in 
the cburſe of this work, that there are 
ſeveral caſes in which mere heat produces 
the fame effect, to appearance, with” "he | 
addition of phlogiſton. Cao ; 
© Notwithſtanding this, 1 think it vin 
appear from the reſult of my obſervations 1 
on the ſubject, that this black powder is 5 
really mercury late pb, Micared, having 
acquired more phlogiſton, inſtea of having 
parted with any that had properly belong- 
ed to it; that various ſubſtances agitated 
together with * give it this over- 
Charge 


charge of  phlogiteons”s 04 to appearance 
reſume it again. I alſo hope to ſbew it 
one view all the ſteps i in the complete pto- 
greſs of mercury from this ſuper- phlogiſ- 
ticated ſtate to its proper dephlogiſticated 
ſtate, the precipitate per ſe, in Which i 
aſſumes four very different appearances. 
For the greater ſatisfaction of my readers, 
'T ſhall, as I generally have done, TW my 
obſervations hiſtorically. 1 

' Having been under a neceſſity of uin 
much uſe of quickſilyer in my experiments 
relating to air,, in order to ſeparate and 
preſerve thoſe kinds that would have been 
abſorbed by water, and being frequently 
obliged to remove my apparatus from the 

country to London, „ and from London to 
the country, 1 could not help being ſtruck 
with a quantity of black powder, which 1 
ſometimes found upon the ſurface of my 

quickfilver; when, at other times, and, 
as far as I could judge, in the ſame circum- 
ſtances, I found very little, or none at all. 
It was evident, however, that whateyer was 
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pletely revivifying the whole of it. Even 


mere trituration has been obſerved to have 
the. fame effect. On this account, ſome 
do not conſider "this proceſs as à proper cal - 
cination, but ſuppoſe the mercury only to 


have aſſumed a nc form, really containing | 


all the phlogiſton it was ever poſſeſſed of. 
And it will be in my power to ſhew, in 


the courſe of this work, that there are 
ſeveral caſes in vhich mere heat produces 
the ſame effect, to appearance, with” "the 
addition of phlogiſton. 8 
Notwithſtanding this, I think it vin 
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aſſumes four very different appearances. 
For the greater ſatisfaction of my reade 
I ſhall, as I generally have done, 1 my 
obſervations hiſtorically. Mn 
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much uſe of quickſilver 3 in, my experiments 5 
relating to air, in order to ſeparate and 
preſerve thoſe kinds that would have bern 
abſorbed by water, and being frequently 
obliged to remove my apparatus from the 
country to London. and from London to 
the country, I could not help being ſtruck 
with a quantity of black. powder, which, I 
ſometimes found upon the ſurface of my 
quickfilver; ; when, at other times, and, 
& far as I could judge, in the ſame circum- 
ſtances, I found very little, or none at all. 
1t was evident; however, that whateyer was 
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No: trituration, or operation an kind, is 
requiſite for this: purpoſe. 
The water in uhich 99 — We 


filver had been agitated acquired a peculiar 


| fell and taſte, not eaſy to be deſcribed. 
When a pint of it was 2 to dry- 


neſs, there remained a quantity of 


matter, an account b ni will be given 
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_ ane of the black F into which 7 
. M 4 pee mercury 
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mercury is converted. — 
and tather took it for granteid thiat it 
a partial calcination of that metal ; aaa 


ture of it by a ere eee 
whe Da * N e en 


1 1 —— — ” 
te black powder, the moment it wagidry 
it appeared- in the form of white ruhning 
mercury, alfo that the glass fajine] IL made 
uſe of, in pouring this black Water into the 
phial, was always found white, with.{mall 
globules of running mercury, whancyer, I 
took it. up, after an interruption in any Rr 
periments; I could not hut concludeſ that 
chis cotwerſion of black into white, _ 
eury was effected by. the air, and therefore 
I determined to have this proceſs cane 

an confined. air, in order to judge how the 
nd ae by it. „„ 
FE | Accordingly 2 


mercury, I hens Wor ADE * carts. 


.retort, and 


. 


> e 3 Auan - 


buy of this black poder in a little Water, 
enough to puevent its becaming running 


W mixed with uhiüs be mes ef the 


retort was plunged: i in water, anfl admitting 


as" little air as poſſible (barely :enpugh tp 


Prorent the retort: from breaking by che 


and vapour within the 


ruſhing in of freſh water, after the bulk 
of the air haf bean expelled by the heat 
ort) u WN 
the incloſed air when the HI was cold; 
end found it ꝛ0 be wworſe than common 
air For one meaſure of this and one off 


= nitrous air ocoupied the ſpace-of 1:47 mea- 


dures; | when one meaſure of the common 
eee ar ended ee, 
At was evident; however, eee 8 
experiment, the air could only be vory 
partially affected by the change of the 
mercury 3 fince a great deal muſt neceſſarily 


have been admitted after all the heat had 


me aac and the newly admitted air 
M 2 | | | muſt, 


a 


164 — 
muſt, of courſe, have diluted that which 
had been affected by the proceſs. I there- 
fore made the following more deciſive 
experiment, which perfectly agreed , 
12 confirmed, the preceding. 01. 
I took a glaſs tube, about IEA 
inches long, and half an inch wide, and 
pouring into it a quantity of the water 
and black powder of mercury, turned it 
every way till it had got a black coating 
in all places. I then inverted it, and 
placed it in a cup of water near the fire, 
but not ſo near as to convert the water 
” within the tube into ſteam, and thereby 
expel too much of the air. In this ſitua- 
tion I perceived, after ſome time, that the 
quickſilver was revivified, all the tube to 
Which the heat had reached having now got 
© a white coating, and having the appearance 
N. a looking-glaſs. I then examined the 
air in the inſide of the tube, and foundd it 
to ebe ſufficiently phlogiſticated;-: For 
one meaſure of it and one of nitrous air 
| occupied the ſpace of 1.66 meaſures, -1 00 | 


_ withſtanding a conſiderable part of the tube 
{ R 1. ” | 5 + . 3 ö 


. . Mercury. | . 16 * 

had not been fo much heated a as to have all 
the. mercury on it revivified. 1 repeated this 
experiment in another tu be, and with the 
ſame reſult, the air contained in it being i 
as. much phlogiſticated | as before. 7 
this time the tube being expoſed to too | 
7 great a a degree of heat part of the mercurial 4 
| coating was partially calcined. . | 

After this. it was impoſſible to \ entertain 
a doubt concerning the nature of this black 
powder. It (vas, evidently mercury faber. 
Pelegil. icated, or which had acquired more 
Phlogiſton than was "neceſſary to its ſtate of __ 
white running mercury. Hut it remained 
to be inquired whence | the mercury could 
har e received this phlogiſton. That it 
might have been communicated from the 
: ſpirit « of wine in the. experiment, mentioned 
above was probable enough, becauſe ſpirit 
f Wine is known to contain Phlogiſton in 
. 2 20 But it has been a a maxim with 455 
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” 7 oh vu on on 3 
as the whole courſe "of tos. experiments”. 
0 demonſtrated the fallacy r the aki - 
with reſpe& to air, ſo 1 think also it Nas 
already LOG: Tren them, that rieitfiet | 
{ does it hold ; good with. reſpedt ts water: Fe 
if water did . in its Hatural ry Gre: 
"on phlogiſton, N how could pt pure air be che. 
pPhlegiſticated (dict Tt Kitt Hove ges — 
monſtrateck to be the Gale hen it Is ken- ; 
dered noxious) 'by 7 agitarion-in it? And if | 
it was inrcapable of 1 receiying more. phls og 
ton than i it naturally has, how Rt; noxtou 16 | 
air of all kinds be rendered Wholeſo me; of - 
[ephlogilticated by agitation” in it? "Alſo | 


* * A wa 


= oF 


: * 2 84 . 


at water and phlogiſton may form a kene 
porary. union, or be mixed, 18, Te „ : 


oof? 42 — TE N 45 3s " { 


evident from various obſervations, as as ror TH 


what 1 1s , called the en yreung of water oy f. reth . 
| diftilled ; and eff ecully - fro yok the 1250 3 
given to Water b calcination of metals 7 


1 nns 


over it, in the experiments recited i in my : 
| firſt volume. I am therefore, ſometimes © 
inclined to think that, during. the agitatio n 5 


of quick! ver in water, the water co uf 


* «+ 


Hicates ot its 8 phlogiſton t to the mercury.” [+ 
7 | = The | 


36: 


bebte winterigh objection» that 1 am 


noi aware of to this conchufion' is, That the 
fame water muy be uſed, as für 3 know, 


without end, —— —_— . 


5 als, black ene 


wary after every preceſs I ſhut up the Water 
from all acceſs;of he external air; at the 
fame tiine that another aner wk wo 
ſame diſtilled water,: agitated v 
juftras much. was always kept in 60 open 
np yet; after ſome time, hen 

peated. the agitation of the mer 
not able to perceiye any differer 


the effect of the agitation in the pay que 
| Had been confined; and in that which ad 


| been expoſed to the air. o, When I 


3 


have. examined the air e. Lins phaſ 
over the ſurface of water in which NErcury 
had been agitated a long dme, it never 


appeared to be in the leaſt diſſerent from 
che e common external air, as might bare 
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E once agitated mercury in à quantity of 
water very many times (having nothing bat 
the mercury and the Water in the phial) 


— 


one, it is a fa 


: - 


been expected, 77 1 
deprived of any portion of its proper phlo- 


giſton, and had recovered it again. 
vrhence could it have been recruited, but 
from the air? It is alſo unfavourable to 
8 the dee ee ee. eee | 


For 


the Ren of e dk -pows 
der when it has been ſeveral times uſed for 
this purpoſe, than at the firſt. 7 Jen 5 ar 


Some may, therefore, think tha 


che calr of the mercury that de water | 
_ ſeizes upon, leaving the phlogiſton as an 
over charge upon part of the remaindler. 
Whichever of theſe hypotheſis is che true 
tand certainly a very re 

markable one, chat, if the water be warm, | 
Au only about blood heat, no agitation 
of mercury in it will convert it into black 
powder. And allo, if the water be ever 
"fo black wirh the powder, the mere heat- 
ing of it, without any acceſs of the exter- 


nal wm mw—_ make it tranſparent af . 


| N Ee water -and _ > Mercury. If the mer 
5810 * eint 


amitted, We the over-. 
— of blen is comunicated from 
the mercury t o the Water, Water he 
of ſuch a; DASHre/0m toes 
nity with phlogif 
cold, in which, thonghs3k; be the reverſe - 
2 moſt other ſubſtances, it as. the ſame 
perty, however, with air, — 
phlog OL from ignited; DOUITS, We 
the air and the ignited baz, muſt, | of © 


be equally; hot. Fo fo TEES 


"+14 


Or, laſtly, it ans bas 0 (nd; * 
obſervations that will be recited hereafter 
prove this is actually the caſein ſome: cir: 
cumſtances) that durir the agitation one 
part of the mercury becomes dephlogiſti- 
: _ while another part is» ſuper- hlo- 

Licated Sis dias the- ial * 

| 3 e e % ite ip ee gn 5 
I obſerved the ev af w warm water in 
? mu mene | phat ibis — 

cold, 4: ond; chat my l of. the 
mercury had not ſo much effect as it had 
ben uſed to \heves.00d, and, ref 
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N obſtructedꝭ it. —— pot 
2 baun contilving” the water and the 
quickfilver in 0 pan of water, Which 1 
made t o beil; After which J teòk it out of 


*S # 


poſibly” could, bur 1 found 
at 1 + laps do this as long 'as'T' pleaſed; 
without, producing any thing like/the Blatt | 
* ler. * Hog St! n 71 S I 


complets this expeiment en he 


ag * : 
Wan "ook the pr "hiv, ad . 


water wa to af 


me Se; obſerving that 
I completely filled with the water aun quick 
Myer," and that ar air” ot 2, cxEhided; en ly 


wbt — it. Tic oy was that; pron 


Meer" the water in the pan 


21 


Ts tranſpa- 


ag it with à eouple of 
Sitated it Wich as much 


28 ink, and placed it in the! Water! over 


"the" wate at water in the phial Hd deen th | 


e Myreury.' 3% ; 171 | 
tarfpareney;! nd When 1. examined he 
getckedect. diere was! ie Ape ee ct 

black Pocher upon it. The whole" as 

been reconvetted into white tutining mers 1 

cry, und P Hud unived with tire veſt Sf the 
mufs of mercury in chte Phi: Aiſdz ken 
it "was. cd, thi: bliekrief- Ad nöe te- 

+ (be the tlersurye was, in appraban 

* ths very fine ſtate, rab ue the! beyirithig 

3f the proc i170. bt ts it oO} taidy. 

This facr being a very remarkable om 

[ eopeatel die xrperigeni my tines, A 

19's vety grlor varzety of ways; but W 

Wich the aide "reſale. © When, indeed; 1 
agitated” the" nrercury int the Lage wither 4 ; 

very long timefand Fonds did it bn Pits 

4 qiifeter of an heürz | with 
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quantity of black, matter that Jay u pon. it 
before, it was. heated, ſo that by much the 
| greateſt part of oy: phlog ſton. muſt have 0 


been r cet 
aue. when I — contin theiquickflver 
| off; an : d heated the turbid water by itſelf, 
. che blackneſs has never! failed to diſappear. 
But ſometimes a few. globules: of quick- 
ſilver would remain at the bottom of the 
phial, ſome white, and others 8 black 4 but 
5 though the latter were more numerous, 
they were probably only ſuperficially black, 
give the water the turbid appearance the 
{had} before; the globules; though dil: 
Cl perſed through the water by. the agitation, 
''  Lubjiding.in « a moment, and falling, like 
4 | : u any leaden ſhot, to the vdorttom ot 
FPhisi ſo that the, black ſurface. of theſe 
Aurger maſſes of quickſilver, ag they may be 
ery finall in erer to the 
; maleci es, which conſtituted . th clouds of 
attenyated mercury; that before * had filled 
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cald the blackneſs did not return. The 
Vlack powder thus prociited became running 
wercury 


it "ops! 2.0 518 Io, * 8 I - "2 46. | 24x 


That other? perſons may n more e 


ceed in this experiment, YM: muſt inform 
them, that I have generally made uſe of a 
ten ounce phial, about a quarter of it filled 5 


1142 2 


with quickſilver, and the reſt with 
water, ſhaking it as. violently as” F can, 
generally giving it ten or a dozen ſhakes iy 
quick ſucceſſion,” in the manner deſcribe 


above; and then waiting till the water arid 
quickſilver be ſeparated from each other, 
which gives me a ſuffteient interval ms; time 
to reſt from my. labour. 


The above-mentioned expe riments Re, 


be made, with the ſame reſults, by ſubſti- 
. tuting ſpirit. of wine for water. After 


agitating ſome quickfilver i in ſpirit 'of wine 


till it was very turbid, 0 placed the phial 
containing them in à pan of water, and 
preſently after it had boiled all the black- 
| neſs diſappeared. Agitsting it 


it was hot, had no effect; and when it was 
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mercury, when It,. Was... dry, but! it WƷnð 5 
not ſo bright as that which had been agi- 


wi 155 at Ta uantity FF i it 


E „ 2: 


a eee ee eee 
by metallic luſtre and; gankſiange and der 

$7 Hh e e 
appeared to be Aa perfect calx il 


/ 


; 2 though, it was not Heppghe, to 
| 6 of precipitate per m.. 
Paris now adyanced another lep 10 my 
| inveſtigation of the cha of mercury, 3 


paſling from the, ſaper-phlgiſticated 10 dhe 
dephlogiſticated ſtate; I went through the 
fame. proceſs with the black powder. 
cured by the agitation. of mercury in water, 
covering wirh it the greateſt part of f 
ſurface of a watch glaſs (which I find a g 
convenient thing for many nal . | 
ments) and placing it | 
Kath, ſtove, very ocar 


different na of it. 
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this axperimenkywas very ry x . 1 
pleaſing. Aid zh bio late 191 113 U 1 by e 
At fic, as; I have obſerved ore, U 


* 
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black powder became running mercury b 
but preſently after it adhered pretty fr miꝝ 
to the glaſs, and then; loeking Un 
back fide of it, I found it made the moſt . 
perfect mitror imaginable, a better, I 5 

ſnould think, than * which is made 
with mercury and tin. With a longer ex- E | 
poſure to the ſame heat it laſt its metallic — 
luſtre, and became a white powdery tub» — 
ſtance; and with more heat it afſurnedbca ; 
brown colour: Yeta 8 of this brown _— 
matter, though. I doubt not, it W²ms an:ap- — | 
prbach to a proper percipitare pre: fn = 
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der wholly: difſabved in ſpirit" af ddt, Gs | 
It was pleaſing to. obſerue the. — ; 


Akin fo fall a compaſs as that of a waten 
glaſs; in three. of the ſtates above men- 
tioned, 'viz. the white metallic ſtate, che — 
white calx, and the brown, or the dephlo- 
Ca ſtats. On 4 hrger plate Nw | 


— 
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n n > oor 
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all thi four ſtates thighs ting been exhibit=" 
ed in their natural order, the black powder, 
or the ſuper-phlogiſticated ſtate, preceding 
the reſt. "The order in which theſe differ- 
ent ſtates of the mercury ſu cceed : each 
other is a proof of the r I . 
adranced on the ſubject. 0 il nde 
I. hall now mention Sine other circum- 
ſtances relating to the agitation of water in 
mercury, the cauſes of which I own I do 
not underſtand, and ſome of them ſeem to 
militate againſt the hypotheſis advanced 
above. Pat: this 3 me no N 
concern. 03 VI 37 | 
Indeed the 3 abeg aces from 


4 ihe fact mentioned above, via. that water . 


which has been often uſed in this proceſs 
. has a much quicker and greater effect than 
water that is uſed the firſt time. This is 
more eſpecially the caſe with water that hae 
been diſtilled a long time. This certainly 
proves, that ſome change has been made 
in the water as well as in the quickſilver. 
But if dee, eee phlogi ton 
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to mercury, it n 
aftet warde. „ Sah alu) 
Arti. 8e water d cen. ky 
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expeched cher et 405 | . 5 
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ö enn amc r e pro- 
dere ha has been long diſtilled, 
but not ſo f. Ha: ha Fog ee 
often uſed. for this purpoſe, Allo, when} 
hare ellen water tha has hot n 
uſed eſe:exper ents. 
re⸗ readily afeted ax hefore. 
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clear (ufing the 2 0 in dee er 
4- And even” when the bla 

Te white tloudineſs will 
: V how long. 12354 299 5 
I dani ſome differehes but not ſo much 
Kificxpected, between water diſtilled with 
© gesele heat without boiting, and water that 
was · Made t o bell violer dy during the di Ht} 
lation, though both were eiftilled 125 S 


veſſels. They both my 
1: ſoon, and the dad f Nack ſched? 
was neatly equal from both, in the fate 
2 gore 3 bar” that which had been hail 
1 it bediment in '2 7 , K 


tai 24 4 * 132 : oe 7 | 
it very rial in an 2 


eee of this und 8 


fimilar refolt, as this 1 tg 10 
wa 0 ub pon ' =P cauſe 287 4 yet” Mrcdi⸗ 
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Pbenomend that « occur red in W dus 8 


been diſtilled abouta year before, ſo that the 
Water had a light meli of i it. But whether 


water retained a 
| miöſt remarkable 


ite 195 ind aid. net N unite, 
again. Several times I have found that the 
mouth- che phial, which is about half 
an inch wide; ſo that, 
diculafly, it viould' not 


jould not Ton e oils 
"It has even Ge ine 
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; bY not b htieely ſepa | 
Imagining at firſt, that, the power of. re- 


180 oha on 
cup into which the phial was einptisdd | 
- whereas: the very ſame quickſilver agitated 
mmediately before, and 
after, has been attended: with no'other than 


in other. water, 


was alſo re- 


water, fell a to +40 Sato — | 


ene of leaden ſhot; whereas, i in _ 


intangled in a. ſuch 3 a ed. 


ate bY 1 


union, in the divided, merc 
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| ary, might, Petr 
 haps-have been impgired. by, ſome: eff 
the ſmall remains of the elder water, mixed 
With the, [freſh diſtilled, water in which, * 
Was now. ene 


228 { 0 


ber e 0 Lege, 
= 5 0 in a much more remarkable man- 
ner, though I am, ſtill at a loſs to account 
for the proximate cauſe of the phenomenon. | 
th a. Ba e + wa er 
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0 
ho. 
umper -Rly ies wd with vitriolie ac 
ai and l quantity of the, quick- 
ſilver on which the impregnation had, been 
| that when he: 1 > 
n 1 7 a . day W t. But 
the phial was heated, they 1 readi] 


as in common water. When it Was co . 
ain, the mercury was divided by. apita- | 8 
5 tion, and continned | divided, but I quite _ 2 


ſo, mypch as before... aur, Uk 
s a? , he 


2 8. This being an 4, 4's. OR 

eher acids; and und the ne ee 
5 | with oi 0} "ojeriol; but "the. diviſion of 1 tbe 
s * 2 e 
mercury into | globules. did. not ee, 


tinue very long, and 
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circumſtance, was 
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a deep orange o bur, : Not willing to put 
le down into it, and 
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'T his black coating, viewed | in 4 
t, appeared of a dirty orange colour. 
A candle burned in the top of the 
No. IV. A three-ounca- phial Wäth a 
groynd ſtopper, . about one fifth Alben n 
| filver;- without water, Th qui 
filyer was well covered with black A 70 
and alſo a great part the infide of the 


I cannot abſolutely 
hardly thin c there would have been” 
black . powder and vet had it been ver 
impure, the air wit Wie 
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23 rs. 40 that che air 
y 5 derts. 1 87. of iron 


en procu 8 ie nin 


hav bees both purer; and more in quantity. 
ol of vitriol would wrap __ d 
oy whether the ones m 


red lead and 3 nite; 11. 0 
:OFGL ly. I put r of viel e 
this. reſiduum (obſarving that it /bocam 
very hot by this mixture, as len 
with ſpirit of nitre) and then, with à red 
heat, in à glaſs rhtort, it yielded a quantity: 
| of ,vitrialic. acid ain, no fred air, iy 
ounce! meaſures. of dephlogiſticnted 
hen, the retort en 8 
of the air Was noceſſari 
dupe of air had n „. 1 
his aceig ent happopcds. land temating the 
retort from the fite, I found only; about. 
half of the mattet turned red, fer- rer. 
remainder. was White Brow this ei 
1 ob; concluded, chat. before Fad . 
2n.'2 5 got 


* 


| £24 = . + LD | N 
got more thin lf th ud ue. nd Artur 


——— leon 4 RR . 
o d mot non<the leaſt:deubr rumdining 
but that the acid rf witriol; rattled with! 
iron, is capable of ꝓroperlyantguring des 
— phllogiſticated:air;»as well as the acid of Thy 
nltrer With: lead, cor! any other ſubſtance 
whatever. All this trouble I bras Led to! 
| nakdviinivconſequence 216f Tentertiiviiag an I 
_ unreaſonable doubt Wiek "E ect tothe ext 
erĩment made Nan "cs Rar Witrzel, (of 


bed Hoe retains, ah by ah 
l een 1118 5 tinte b Upon it a 
| quadkeyoO thas dich ablerwed wa in . 
e g eagerly, and became of Weahle 
and almoſt 4 b 
gun- barrel, eee eee eee 
6 „ 
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of : air, all of which was fixed air, but with 
a large r iduum, about a third of the 
whole, ph ogiſticated air. 

As the cominofi. ruſt of iron cpntdins 8 
godd deal of phlogiſton, I. did not expect 
any better reſult from this experiment. 
But having. in ſome meaſure, purified it 
by this' proceſs, I put more oil of vitriol 
to what remained of the ruſt of iron, and 
then 1 ot from it only a little fixed air, 
and 1 ounee rege boy W 
* ale. — — | 
"is FOO Wye Eras theſe Sperl b 
1 with the vitriolic' acid, and thoſe 
cited in my fecond volume with ſpirit of 
bitte, that the earth! of iron is eaſily con- 
vetted into air; provided (which I think 
the moſt probable) that any earth enters into 
the compoſition of air. Should it be of 
this kind of earth that the bulk of atmo- 
| ſpherical air in fact conſiſts, it may perhaps 
Help to account for the magyetiſm of the 
whole globe of the earth. This hing 3 was 
as on to me _ Mr. Michell, 
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. AVING 8 an 0 indiſputable prodiig: | 
KL 1 tien of pure air from iron, by means 
of the vitriolic acid, it Was natural for me 
to proceed to ſimilar experiments c u orber 
metals, with the ſame acid. And, in the 
firſt place, I made the proper trials with 
the two . remaining, kinds of vitriol, the 
blue, into which copper enters, and, the 
white, which is compoled « of zinc; and 
having now no doubt remaining with rey 
-ſpe& to the purity of the vitriolic acid 
which enters into the compoſition of theſe 
kinds of vitriol, I contented myſelf with 
ſpecimens bought at the ſhops, and did 
not think it neceſſary to take the e to . 
compoſe them myſelf... „ 
In my firſt trial with. an ounce — — 
wvetriol J got no air at all, neither vitriolic 


acid 


* 


15 9 3 


+ little fixed air, and one ounce meaſure; of; 


dephlogiſticated air. The veſſel bfeaking, 
I put the materials into a gun- barrel: and 


this air was very turbid: - 


| of copper to a quantity of dil of vit 


e 
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acid air; Hxed air, nor dephlogiſticated air, | 
This want of ſucceſs, I i imagine; was owing - 


to my not beirig able to apply ſufficient ' 
heat, in the manner in which 1 then made 
the experiment: Fer 1 ſuoceeded better . 


| another time; when from about half an 


ounce of blue vitrio]; in a glaſs veſſel, I got 


then got from them about 2g. dunte mea- 
ſures of dephlogiſticated air, with hardly 
any more fixed air: The deen part: af 


— SIEGEL 20 FY EF: 


In the next place; 1 . 
61] of vitriol; nd having put half an wrong 5 
a glaſs retort; and diſtilled it to ng 1 
got; beſides vitriolic acid air; a "quantity 
of fixed air, and an ounce meaſute of de? 


phlogiſticated air; when tlie glaſs was 
melted, and ſome air eſcaped: Breakin g 


the hard maſs within the. retort; when it 
Was Told, Fs outfide was of 4 browniſh 
Be: G2 colour 


228 _ | OMferwatiohy- a 
celbubptiackagng! yo. 1 and the oY 
vwilfltso 277 nn mit, i 

* Takitip eſe Water ben en: 15 
I put them into 4 gun- barrel; and, wich 

as mubhbheat as 1 cbuld apply in a charcoal 
fire, With à pair of bell ours, I got from them 
| befidbs. fred air, of which there might 
be afriounce meaſure in all; ton unde inga- 
| ſires of dephlogiſticated air, Ii fbund 
that abt mort than half the copper was 
diſſotved : for though there was vitriolie 
acid enough for the purpoſe, yet the pieres 
of copper not being very thih, à cruſt had 
been formed on the oùiſide of them; that 
defendedt tliem frum the farther action of 
the acid, even in a boiling heat; ſo that 1 
concluded that} had the copper been com- 
Pletely diſſolved, and the proceſs managed 
in tlie beſt mannet about 30 ounce. mehſures : 
.* oF: CINE air ee haue rn 
| procured.” 5 It 
To flhith my eme e 

. vittiols; 1 took an'outice'of calcined dvr, 
55 n and, with a r 1 got from 
Tirol wY | = 


* 
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ita regt quantity of vitriolie agid gig. fome 
fixed air, with five, Qunes. meaſures, of de- | 
phlegiſticated air, At mak time, from . 
one ounce of this kind af vitriol,. but 
acaleined, .I got only ab out. fg zounce 
moaſures of air, part of Phich was fixed 
ain, and part dephlogiſticated air; not 
eeke ming 0 went manu of vitriolic aci 
uſual, b aeg er 


aten Jet: 25 nl 2 n on 
proceec * ine. as Xl ad. done 
wich the jron and copper, I put a quantity 
af ail of vitriol to half an ounce of flowers 
of ing and, in a gun: barrel, got from it 
1tee ounce meaſures of air, a ſmall art of 
which . fixed air, and the re reſt, nzarly.3 
bod. umbn air. Had made uſe of a 
glaſs veſſel, I. make no doubt but: that T 
Mould have got much mare air, and much 
purer. For whateyer it he in a proceſs-that 
injures air, it leſſens the quantity pf. it. 
Three or four times the quantity of pure, 
or eee Kir, en be n to 


2 30 re n 


quaticy of Shlogifticine ; air. 

I did not think it of much ene 
to my purpoſe to g0 throu gh all the metals 
with this proceſs, and therefore only made 2 

| trial of ſuch: as I happened to have at hand. 

With Alver 1 had no ſucceſs; owing, 

perhaps, to its requiring more heat than 1 
dould apply i in a glaſs veſſel. © I made the 
| ſolution in a flint glaſs retort, and 'this 
happening to break when i it was evaporating ; 
to dryneſs, FT: removed the mafs, which Was 
yellow, into a green glaſs retort; "and, : 
melting it, I got from it about an'ounce 
meaſure of fixed air, which might poſſibly 
come from i its being 8 2 little time expoſed t to 
the common air, in transferring! i it from 
one -retort to-the other. But after this I 
got no more air of any kind, though the 
maſs continued liquid, and even red hot at 
the bottom of the retort a conſiderable 
time; and at length the-retort, unable! to 
ſaſtain- any more heat, melted; 
Turbitb mineral, which is wh by: 4 
ſolution of quickſilver 1 in oil of vitriol was 
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one of the ſubſtances from which Mr. 
Landriani procured dephlo giſticated air; 
thou agh, for the reaſon mentioned above, 1 : 
had not profited by his obſervation: But 
mercury being always at hand for the pur- 
poſe of my experiments, I made trial of it, 
as of other metals in this courſe; and 
though 1 did not aſcertain the exact quan- 
tity of dephlogiſticated air that- may be 
procured from a given quantity of mercury 
by this means, I, however, fully ſatisfied 
myſelf,” that a- very great quanti ty may be 
procured from it, and the . iefelf is 
A peculiarly pleafing „ i 
3 4 diſſolved an ounce of quickilves, puri 

; fed by agitation in water, in Rue vitriolie ; 
acid, in a green glaſs retort. During the 
| diſtillation to drynefs the retort broke; but 
collecting the materials as well as 1 could 
(in which perhaps one-tenth: of the whole | 
might be loft) I put them into a freſh 1 retort, | 
and, expoſing them to a red heat, got fron 
them a great quantity of vitriolic acid air, a 
good deal of fixed air, and about ae 


"% =y 
A #3 


meaſures of dephlogiſticated e 262 
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During the, procels the: ſolutiqn- boiled | 
violently in the form of a red liquor, ; while 
he upper part of the retort was coated with 
2 Whitiſh ſort. of matter. As the heat 
reached this coating, it alſo became red; 
and during the whale. proceſs. that Which 
evaporated, was collected on the ſides of the 
retort, and then deſceded to the bottom, like 
drops of 'blqod, or red ink, 10 as to x 
2 very pleaſing appearance. After the pro- 
ceſs, a very little reddiſh matter x remained 
at the bottom and on. the ſides of the retort, 
which, as well as that which was collected 
at the neck of the retort, became white 
when it was cold. Very Jet, of foo | 
0 quickſilver was revinified.: . and Sos 
That I might form the better judgment 
of the quantity of air that might be ex- 
tracted; from an ounce of quickſilvet, 1 
collected, as well as I could, all the matter 
that adhered to the neck of the retort, and 
expoſing it to the heat a ſecond time, I got 
ten ounce meaſures of air more, with the 
ſame phenomena as before. Still, however, 
much of the matter TT to the neck of - 
the 
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the. retort; ſo that how, much 3 
bave been procured, if the moſt had been 


made of 5 fol tion, I eannot tell wn 
ante >) 3 5 it 3 7 10 45 273 Wa: 7100 i 
As the, aki ipgof agree in the mid+ 


dle of the former praceſs, (in.conſequance 
of which.zhe;materials, were ckpoſed-toithe 
common air, and cooled init) might leave 
me ſuſpicion. that the dephlogiſticated air 
procured had been imbibed from th atmo- 
ſphere, 1 n the proceſs With a view 
to that circumſtance. Diſſolving an ounce 
- of pure mercury. in — pare | 
of. vitriol (frequently, diſtilled) in a ſmall | 
| retort with a long neck, the end of which © 


8 was. always immerſed - in molle c e 


water; ; after the vitriolic acid air came 
over, which made lime water turbid (owing 
. probably to a mixture of fixed air I receiver 


as I bad fully aſcertained the production of 
e e if x not of fixed air alſo, 


from 
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from theſe materials; without the help of | 
any thing that might have. been communi- 
eated to them from tlie atmoſphere. When 
I come to treat of fixed air, I ſhall produce 
ſufficient / proof of the generation of fixed 
air from the acid of vitriol; as in my former 
publication, I ſhewed that it was ſome⸗ 


times indiſputably generated from ſpirit of 
nitre; ſo that I then concluded that it was 


a a modification of that acid. 9 8b 
It is remarkable that, Aer FRY means 


of oil of vitriol, or ſpirit of nitre, quick- 


filver yields a very great quantity of dephlo- 


giſticated air; but with this difference, 5 


that in the proceſs with ſpirit of nitre, 
almoſt the whole of it (that is, if the pro- 


ceœſs be conducted with care, with the loſs 


df not more than the twentieth part of the 


mercury) is revivified, and therefore may . 


be uſed again and again; whereas, in the 
proceſs with the oil oF 9 almoſt all the 


— is loſt. ; 
The only metalic fubſtance that I evils x 


conveniently” make a trial of after this was 
ting * but the" proceſs being made i ina gun 


a „ barrel. 
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barrel, it yielded no dephlogiſticated air at 
all. For this rpoſe I moiſtened an ounce” 
of putty (whic h I was aſſured was not o 
common ſort,” but à pure-calx of tin) "with 
oil of vitriol, and I got 2: little fixed air, 
and two or three ounce ures of phlo- 
giſticated air. It is very probable't that the 
phlogiſton might come from the Zun- barrel, 
and, by injuring the air, might | 1 
yield a ſmall quantity of ph 

ſtead of a large quantity of de — — 
air. What this omg _ have yielded 
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| they are ſufficient to 
E pa; 1 nature 3 though, as Nas the £ 
with the acid of nitre, not, in general, in 
ſo great abundance as from the metalic 
earths. But what might be the. reſult of 
trials on a greater number of earthy fab 
ſtances I cannot pretend to Bp os 6 : 
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AY. obſarratians « on K fabject of this 

1 ſcion. haye not been many, but 
tiafy me that Pure 
aue be Nerger br the acid of vitriol 
ances that are not not of a 
ile 


One of the firſt ſubſtances from which I 


extracted pure air, as I obſerved before, 
Was alum, that is the earth of alum united : 
to the acid of vitriol. But having over- 


oked that experiment, and not having 
got any good air from alum in my proceſs 


with a burning lens: in mercury (though 


by $ 99 * | indeed 


9 n 


e 3 was too. forall for. tw. 
purpoſe) it; did not occur to me to make 
wa farther trial of it, till I was. engaged | 
in the preſent courſe of experiments 1 A | 
= now, however, . fully. fatisfied,,. .that FI : i 
A air may be procured n 24 
t, tho; ch mri "oy great an * 
1 1 bers it into a 95 veſſel, and, 
a red heat 1 got LI. mi 4 i 


ment, I could not judge of the quantity 
that might have been procured, . At ano- 
ther time. 1 got a m fk quantity of 
ot: to > yield in a common fire, urged 
with a pair of. bellows... The bulk of i it was 
phlogiſticated air, with about half - fixed 
air, the laſt produce not being quite ſo 
good as common air, though: it was, nearly 
ſo. Part of the alum had a tinge of black, 
acquired from the ſmokę of the kre in Which 
the calcination was made; and thisgircum= 
ſtance might contribute! to deprave the air. 
COVE >» Nöeꝰpʒ 2 
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Laſtiy, Nom an ounce of ends alu A 
prepared ſome months before; I got about 


fix ounce meaſures of air, all quite as 


good, or better than common air, and 
without any fixed air in it. * he ptoceſs 
was in a gun- barrel, and the reſiduum of 


air, perhaps about an ounce meafute in All: 


This 1 obſerved twice, and it may be worth 
while to inveſtigate this eircuimſtance 2 


little farther; 


To half an ounce of quick 1 1 out 
oil of vitriol till it weighed 1 0z. 4 dwyts! 
when it made a hard maſs. This 1 pounded; | 
and Putting it into a gun- barrel; I got 
from it, in all, about ten eunce meaſures- of 


air, the greateſt part of which was fixed 


air; but towards the laſt, vrhen the heat 
was as great as * could make it, in a 


common 


the alum was very hard. This I moiſtened 
with oll of vitriol, ſtill keeping it hard 
and dry; and, in a gun- barrel; it yielded 
again two or three ounce. meaſures of air? 
1 chiefly fixed air, and at laſt ſomt that was | 
| . dboiit ds good as common alt. After this 
it was remarkable, that this matte? abſorbed 5 


Dephlogiſticated' Air. + : 239 8 
eommon fire, urged with a pair of bellows, 
the refiduum was as good as common air, 


or rather better. This air came over _ 
turbid. 7 os 


| Manganeſe eli 8 derte eile 
without the help of any acid, it might / be 
thou ght more proper for the production of 
air with that aſſiſtance, as minium is. with 
reſpect to the nitrous acid. I therefore 
tried it on the 1 5th of April, when to one 
ounce of this ſubſtance, which had been 
kept red hot a long * on the 1oth. of 
November preceedin g. I put ſome. oil of 
vitriol, which it imba eagerly J and 
then got from it about twelve ounce mea- 
8 ſures of air, the whole of which was fixed . 

air, except about one ounce meaſure, Which 
was about as good as common air. In this | 
experiment I believe I made uſe of a gun 
barrel, ſo that probably more, and better 

air would have been e in a e 
eſel. „ h ‚ 4 i oh SE LR 


4 5 Kees by, means of Spirit 27 Salts... . 
XIX. Landriani Bad füfermed me t 


3 22 8 as well * 


receipt of his letter, I was not able to pro- 
cure any air from it; and though 1 "have 
varied the proceſs, I am ſtill unable to pro- 
cure any. It was this failure (from what 
eue I cannot tell) that prevented” my 
Proceeding: to the turbith mineral at that 
1 as has been mentioned before. 
I firſt put a quantity of corrofive fubli- 
nies into a tall glaſs veſſel, then filling. * 
up with quickfilver, I inverted it in a bafon | 
of the fame, and expoſed the ſublimate to 
as much heat as the glaſs would bear, in 
the manner deſcribed in the Introduction. 
The glaſs was even melted ; but when all 


ares had got 8 "A Re 


elf tines 1 Could, dean (Hot the 
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green Lye retart;ap] at ME my . 
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This method of explaining the detonation | 
; of nitre had occurred to me at the time of 
my firſt publication, on the ſubject, and * 
| ſhort hint of it, with, a view to what, be- 
comes of the acid of nitre, will be found i in, 
my ad volume, p. 60 but 1 thought * 
might be uſeful to give a more general, ac 
count of it here. 1 Many other 1 m t 
phenomena i in chemiſtry will, I doubt not, 
admit of the greateſt illuſtration from. this ; 
diſoouery 3 but my; eee with che- 


* 


 Depblopifcated 4 259 
miſtry being very partial, ſuch Muſteations: 

are not ſo likely to occur to me as they are: 
to many other perſons, - - 
As to the nitrous ſulphur of Mr. 1 

I know of nothing more nearly approaching 
to it than nitrous air, which conſiſts chiefly, - 
if not. wholly, of pure nitrous acid, and 
phlogiſton, without any water. | This, at 
leaſt, is fimilar to the compoſition of vitrio- 
he acid air, which 4 continued heat in A 
confined ſtate changes: into ſolid ſulphur.” - 
I ſhall conclude this article of deplogiti-/ 
cated air and detonation; with an account of 
a very ſtriking experiment t that Þ made with 
Mr. Bewly's pyrophorus, the receipt fbr 
| which will be found in my third volume, 
p. 402, and Which, L make no doubt; may 

be made with any good pyrophorus. I put a 
quantity of it into one of the ſmall jars 
Which I uſe for experiments on air in quick- 
ſllrer; 2 len, filling up the veſſel with 
quickſilyer, I inverted it in a baſon of the 
ſame, and threw up dephlogiſticated air at 
different times. It always occaſioned. a ſud- 
4 ac en accenſion, like the flaſh-' ' 
. LY 2 ing 


ing of Saber, wit wk air wie e ty 
dimir niſhed, WHY "AG been foreſcem, - 
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int 0 never failed to 8 
giſticated air from earth and ſpitit of 
nitre, and none at all from pure ſpirit oftittre 
ittelf, IL concluded that dephlogiſticated air, 
and conſequently at al air, which is 
only dephlogiſticated ai in a ſtate of deprava- 
tion, confiſts of earth and ſpirit of nitre. 
The acid, 1 fince-conclude, is not the acid 
of nitre at fach, but an acid principle com- 
mon to it and the vitrivlie- acid, or an acid 
of which thoſe two mügeral acids are only 
different modifications: The Abbé Fonz 
tana and Mr. Lavoiſſer, however}: deny the 
preſence of earth in dephlogiſticated- air, 
from having revivi ifiec 4 45 they ſay, tbe 


2 We whole 


pn of aine, Ader it had fithdcls r 
quantity of both nitrous and dephlogiſti- 
cated air. Could this reſult be depended 
upon, it would certainly follow, that there 
could be no earth either in nitrous, or fin 


dephlogiſticated : air. 


The account of theis cpa 14 did | 
not::retkbje; ea” my third volume on the 
ſubject of air was printed off. I had time, 
howeyer, to repeat the experiments With 


ſome attention, and to give an account of 
the reſult of them 4 in the preface to that 


volume. At that time I had found a clear 
loſs of 14 dwt. from 17 dwt. 13 gr. of 
pure mercury, and I therefore concluded 


that ſo much of the calx of the mercury 
entered into the compoſition of the nitrous 


or dephlogiſticated air. I have ſince had 


leiſure to make this experiment with more 


attention than I was able to give to it be- 


fore; and of the many that I made with 


this view, I ſhall recite the particulars: of : 


two, becauſe ſeveral things occutred -in 
them that may be worth notice,- thoy gh 


FJ 5 the 
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the — reſult was nearly the ſame v with 
that of which a 1 1 bas been made 
ee £ 
1 didbbeed 17 y dt. 13 gr. r pure 1 mers 
cury, furniſhed me by Mr. Woulfe, in an 
equal weight of ſtron 8 ſpirit of nitre, and 
diſtilled it to dryneſs in a glaſs retort with a 
long neck, bent ſo as to be immerſed in 
water; the ſolution having been made in the 
| danſe retort, without ever being taken out 
of it. Then, giving it a very ſtrong heat 
in ſand, all the mercury that was revivified 


came over; and being carefully collected, 


there appeared to have been a loſs of 1: dt. 
very nearly. Making every allowance, I 
believe were was a clear loſs 9950 1 dwt, 

8 theſe experiments there a are, if, 


four cauſes. of inaccuracy; the firſt ariſing 
from the quantity of ſolid matter that 
comes over diſſolved in the liquid that is 


procured during: the firſt production of ni- 
trqus air; the ſecond from the liquid hat is 
diſtilled in bringing the whole to a ſolid 


mals ; 1 d in 1 the ſolid matter that 


| | „ ſublimes 


3 — A © 355 3 „ 


' ſublimes i in the neck of the retort abr | 
=_— revivificatioh of the mercury; and che 
1 fourth i in the white matter that clouds the 
air, eſpeclally when it is produced with 
rapidity. All theſe cauſes of error J at- 


S 


tended to ſepar: 


ly. and found only the 


- 
— 4 5 


firſt and thirg to be at all conſiderable, 
After having found by experiment the 


amount of. the loſs in all theſe akt 


7 ſtill 


| found a conſiderable deficiency 5 the 
weight of mercury after che experiment; 


and therefore fill. conclude, that” there is 
ſome earth in the air; but 1 do not ſay 


whether this earth be effential i in its conſti- 5 


tution, though I ſuſpect it to be ſo, or only 
45 Muved i in it, and r to FRY” ike : wit 
in ap 205-3995 1 

8 aimed in lit oT as 18 . 
75 gr. of qulekſilver Which had been diſ- 
ſolved and revivified again many times in 
former Experiments,” fo that its purity may 8 
1 be depended upon, and catching . 
The liquor that di liſtilled over all the time that 
the nitrous air was produced, 'T found that 
when it was evaporated, ' cryſtalized,” and | 


8 4 e dried 
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dried again, it weighed 3 dw. 15 gr. Puts. 


ting this into a tall glaſs phial, and e, 


poſing it to a red ſand heat, Part of it was 

ſublimed, coating the glaſs in circular 
ſpaces with a coloured matter, in the fol- 
lowing order, from the b. tom, yellow, red, 
yellow, green, whitiſh. The part which 
was not ſublimed Was of a beautiful light 
red, and weighed 2 dw; 12 gr. . er Y 
the part that had ſublimed, and eſpecially 
the green, which was. moſt copious, * 

Aber Wen mixed e won, 0 25 Ea 


| By. rrituration 3 it e a e u 
eher Gn on 
Taking all the aſſt, and mixing | 
with it that which had been collected from 
that had diſtilled over during the 
. as mentioned. above, and itting 
it. into a retort, I expoſed it to as much 
heat as the glaſs would bear in a naked fire, 
and continued the diſtillation till nothing 
but a whitiſh ſtain was left at the bottom 
of the retort, and a OF little yellowiſh | 
"| „ matter 


Depp ilicated: 4. * | 


Natter adhered cloſelxy to the :fides gf it, 
-which Sonld pot. be ſuppoſed % wein 
: more than acqugle. of grains; Collecting an 
the quick6lver, it weighed 17 dw, a8 gr; 
1 n Alert f one dyyt. 1 
An this manger of making the experiment. 
dhe quantity that ſublupesjs mych I5is chan | 
ufyal. That the ſolid matter contained in 
the liquor that comes over during the diſr 
tillation of the ſolution to dryneſs, after 
the production of nitrous air, is inen 
fiderable, and may be neglected, appeared, _ 
from the following obſervation. I received 
in a cup all the liquor that came over in a 
proceſs of this kind, obſerving that, at firſk, 
it was blue, but preſently became colours 
leſs, by being expoſed to the open air; but 
at laſt it was ſtrong yellow: ſpirit of nitre. 
This liquor expoſed to a gentle heat intirely 
: „ only an exceedingly ſlight 
yellow ſtain. at the bottom of the carthen 
Wy in which the evaporation Was made: 
As to the Whiti h matter that clouds the 26 
air, it is, When collected, ſo very incon- 
Mae. with reſpect to eight, that i it may 
be 
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be very fafely neglected. seele in one 
of my proceſſes, all the particulars of Which 
1 do not think it worth while to recite, *X 
carefully attended to this circumſtance; 
making the proceſs in ſuch a manner, that : 
all the air, except a very little in the mid- 
dle of the proceſs, came over without any 
turbid appearance Whatever, and ſtill the 
reſult v was r bed l * Yor" of = 
10 0 one of theſe proceſſes T [ obſerved tht 
twice as much nitrous air was got from the 
ſolution of mercury after it was com- 
pletely diſſolved, as during the ſolution; : 
and the.dephlogiſticated air was about threy 
times as much as the nitrous. . 
It will appear from the above b ex- 
periment, that conſidering the quantity of 
air, both nitrous and dephlagiſtiated, pro- ; 
. cured. by the ſolution and revivification of 
the mercury, and the ſmall loſs of mercury 
in the proceſs, that by far the greatoſt part 
of the weight of air muſt come from the 
acid of which it conſiſts, u ears; bearin s 
i but a ſmall proportion to it. 


After 
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fter the preceding experiments, 1 
thought it might be poſſible to pre 
the earth which is in air, by decompoſing 
2 quantity of dephlogiſticated and nitrous 
air in the ſame pure water, which muſt, of 
| courſe, retain all that is ſolid in either of 
them. 'Accordingly I decompoſed thirty nine 
ounce meaſures of nitrous air, and ninet een 
of dephlogiſticated air, throwing out, at 
different times, ſix ounce meaſures of 
Phlogiſticated air, in little more than two 
ounces of diſtilled water, which became 
a volatile ſpirit of nitre by the proceſs. 
There was no turbidneſs, -or any earthy © 
matter viſible in it; but, evaporatin g it to 
dryneſs, there remained three or four grains 
of a red or dark brown earthy ſubſtance, part 
of which was inſtantly diſſolved in ſpirit of 
ſalt, and gave it a brown colour. Part of 
it I expoſed in the open air, from which it 
attracted moiſture. Poſſibly, however, the 
ſolid matter in this water might be ſo in- 
corporated with it, as to be evaporated 
zlong with it; for I made it boil during 3 
* e ;  Conkidering the 0 OE 


of | 


of earthy n. cer ith remains es the di 2 
tillation of the pureſt water, the reſiduum 
in this experiment will be thought incon- 
ſiderable; and I own it Ar. not e 
„ ers „ \ 
With a view to prevent S in which | 
was the mixture of nitrous and dephlo- ' 
giſticated air from becoming. acid, I re- 
peated this proceis in cauſtic alkali (though 
I found afterwards that, by long keeping, 
it had imbibed a good deal of fixed air) 
when the appearances, were pleaſing enough, 6 
and the reſult, rather favourable to the ſup- 
| poſition of the preſence of earth in air. 
Immediately on mixing theſe two kinds of 
air over this alkaline liquor, there Was a 
beautiful precipitation of white vapour, and 
again hen the ſaturation was nearly com- 
pleted; but there was little or nothing - of 
this appearance in the middle of the pro- 
ceſs. Pouring the alkali, after this, into 
another veſſel, a denſe white vapour iflued - 
from it. All theſe appearances were more 
Ariking after I had repeated the proceſs 
vow! sims in the ſame alkali. After the 


whole 


1 enen malle hi wenge. 
lowiſts colour; © . 
This expertinen wiis — 6 . Tol 
of September 1777, and looking at tlie 15 to 
kaline liquor on the rath of December 
17758, T obſerved that 4 white matter was 
depoſited from it; bat Werther W 
from the air t Sat was cbeotipoſes in it: ot 
= 1 Gn not pretend to oo” 74/13 It 
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7 ail ee Fuations relating 1 to the Dine 


Pos if tion common Air. „ 
1, -Of the Purity of Air in dr ferent. c. 
5 | Cunſtances. 4 


4 


5 N T fifſt Gſcovered the | pro- 
1 perty of nitrous air as a teſt of. the 
wholelos meneſs of common ar, I flattered 
myſelf that it might be of confiderable” 
practical uſe, and particularly that the air 
of diſtant places and countries might bet 
brought and examined together, with great ; 
eaſe and; ſatisfaction; but I own. that 
hitherto I have rather — diſappointed in 

5 my 
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expectations from it. My-« own obſer», 
vations have not, indeed, been. ma ny; but 5 
according to them the difference of the 
open air in different places, as indicated by 
a · mixture of nitrous air, is generally. incon- 
; ſiderable; and I have reaſon to think that, 
when very unwholeſome air is conveyed to a 
great diſtance, and. much. time elapſes be- 
fore it is tried, it approaches, by ſome 
means or other, to the ſtate of wholeſome 
air. At leaſt ſuch I have found to be the 7 
worſt air that has at any time been ſent to 
me in Wiltſhire from diſtant manufacturing. 
towns and workſhops. &. i in them, where 
the air was thought to be peculiarly un- 
wholeſome: I am ſatisfied; however, from 
my own obſervations, chat air may be very 
offenſive to the noſtrils, probably hurtful toy 
the lungs, and perhaps alſo in conſequence | 
of the preſence. of. phlogiſtic matter in it, 
without the phlogiſton being ſo. far incar-., 
porated with it, as to be diſcoverable Dy; the * 
mixture of nitrous air. . 
I gave ſeveral of my l * Nis 0 
to od me air r from: diſtant e 10 is . „ 
ai bon „55 FE from 
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_ Whicli the plant conſiſts, ſo as to reſemble 

a fillet, the bladder being exactly of the * 
breadth of the flag, and rather longer chan 

at is bre. 53 81011. Lit 
: rue Arlt olf theſe was mög een n on on 
* £ took! up had lain 'a e dune on 
| he more, ſo that the bladders wete become 
very hard and brittle, and the alr within 
5 was exactly in the fame fate with the 

Air of the atmeſphere. But afterwards, on 

a? 23th of July, I happened to meet with. 
a quantity of this weed that had juſt been 
thrown up by the ſea, quite moiſt, and the 
pladders ſoft. Burſting them under water, 
n examining | the * 1 found that one 
meaſure 


bo 
Fl 


N 


- 


; PHO \ : 31, 7 
meaſure: of it and one e of nitrous air n 


pied the ſpace o not more than one 


teſt to the common Wen the meaſures wee ; 


This 8 of e 10 far e my 
1 ex pectations, that, though I made the ex 
: periment with all the attention 


quence of having found the air within 


N. 


the inſide of ſuch bladders, 77 they hould” 
e to be in a fate of leer, would 
„ e Op”; 


ſure z whereas, "when I applied: the ſume ; 8 


b 2 4 Ve 6 2 . " . * A. ; 
Fs 4s. 2 8 * * * 1223 4 * 5 


, _capableof, I could not help ſuſpecting chat 
I had, unperceived by myſelf; let ſome of: 
| the air eſcape as I was mixing it; and I ac- 
quieſced i in this idea ſome time, in conſe= 0 


ſome of the largeſt of the bladders above- 
mentioned, even when plucked up from 
the roots with my own hands no 
better than common air. But many of | 
theſe bladders were old, and quite black, 
growing upon a beach where they were not 
intirely covered by the ſea, even at high . 
„„ = water; ; ſo that the bladders: not being al» 
= a. moiſt, there might have been ſome jw 
KH communication with the external air; and 


d * as * N Im; 
n . 


- * 22 


Wn 3 
1 n 


o 
a n —— 
+ 
2 3 


— 9 dad * * — 2. 2 , 
, 1 A FE ow ” 
wo : 4 : 8 _ 7 > 
P ng 
=> + = 


<q —age> ai —— — 
* Fl” 


. p *. — oh, 
5 w% Ba e 7 3 
o - =_ _ = 


= 


-, a+ 
3 


* 


* * 7 % 
a Fs r 


- r r- 
8 n K* af x n 
1 20 
2 


= Fg 


| comtainediin. them; Ma.200 o t 


nate. and lere b. 40 
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from the reſt 3 and, preſſing out the air 
. contained in them, 1 found that one men- 
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©ecur to me at that time to examine the n 
ture of the air it contained. 5 Intending 1 = 
_ proſecute the ſubject a little farther, I latex 


opened a pint phial, half filled with this kind 85 Ml 
of oil, and the cork being very tight, chere 
ruſhed out of it a great Or of Fair; wh 5 
applying the flame of a candle 8 


of the phial, 1 found the . 

ſttrongly inflammable. The oil was chen = 
"quite full of air bubbles, and by the heat of = 
oy water r1 expelled | from. a enz . 5 5 = 


CES a 
LS ARG rr. 


| male, like that which ad W e 


> 


mou => 5 


| wy Fan, 

k LE XL 11 was eight or ten hours in giring 
._ this air. When I could perceive the coloys- LT 
1 | 4 the flame, I found it to be blue. 5 


IId tien took a quantity of daten kinder 
5 ail, which had been kept in another phial, 
bdlaut l found the air incumbent upon it, within 
tte phial, to be only common air; but mak 
ing it boil in a retort, I expelled from ĩ it twice 
its bulk of air, all ſtrongly inflammable. I 
could not diſtinguiſh the colour of its flame. 
5 When I had thus expelled all the air which 
- quantity of this oil of turpentine ſeemed 
to contain, I agitated. it very ſtrongly, and 
frequently, in the courſe of two days, in or- 
der to make it imbibe more air, that I might | 
cxpel it again; but I did not find that it had 
iümbibed more than a very ſmall quantity, 
and this, when it came out again, was only 
8 common air lightly phlogiſticated. The firſt 
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earth. Afterwards, having got the ſame air 
without any acid, by heat only, I was fatis- 


fied that the acid was not a neceſſary ingre- 
dient in its compoſition ; ; and I was farther 
confirmed in this opinion, by finding that, 
when I mixed inflammable and alkaline air 


to gether, they formed no ſort of union. 


For when the alkaline air Wðas abſorbed y 
rake The infla 5 2 
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the preſence of ag acid in inflammable air 
by a great cloudint is that attends the mixing 
of it with alkaline air. This, 1 own, w. v Would 
be a deciſiye proof of the alkaline vapour Hav 


ing met with ſomething : cid. in the, inflam-' 
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mable air. But having re peated the experi- | 


ment with the greateſt care, and with cic- 
cumſtances which render my obſervation 


more accurate 20 deer RG been i am 
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I con re that; nally the in 
with a pretty ſtrong acid, either the vitftione, 
tity of acid air 
with the inflammable air; and, 
without ſeparating them by water, admitted 

the alkaline air to that mixture. It would - 
thin; of courſe, unite with the avid. Ur; an 


form the cloud that he deſcribes. But if, 


4 this, he had ſeparated. the Akaline, 
air by water, he would have found the 
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5 there is not neceſſarily any acid in inflam- 


mable air (at leaſt, none in a tate to admi 
Its being decompoſed by the mixture of al- 
Kaline air) was as follows. Having produ- 
ced the inflammable air in the uſual manner, 5 
with a weak vitriolic acid, making the air 
to 7 paſs through water, and keeping it in Wa- 
ter ſome time, that the ſuperfluous acid (if 
"Wh ſhould haye been any in it) raight be 
abſorbed, I transferred it, by. means of a 
bladder, into a jar * filled with 
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to fatisfy myſelf more fully 50 breed to 
it. I confined: a very ſmall quantity of 
this Air in a Slaſs tube, the diameter of 
which was not much more than one 
| tenth of an inch, and the length of the 
column of air did not exceed half an inch, 
and it was. confined by water tinged with 
_ the juice of turnſole. In this ſmall quan- 6 
| ity of air I took the electric ſpark half an 
hour, from the large and powerful machine 
5 mentioned on a former occaſion, without 
Producing the leaſt ſenſible change in the 
dimenſions of the air, or in the blour of 
the liquor in which the ſpark was taken. 
I therefore think 1 may ſafely conclude, 
5 that inflammable air; at leaſt that which is 
produced from iron by oil of vitriol, is of 
| ſuch a conſtitution, as to be incapable of 


being decompoſed by this proceſs. on 


8. nimm Air A 2 Heat, in 
5 Tubes of. Flint Glaſs. 


This kind of air alſo remains unchan god. 
| , when it is expoſed to heat in a tall j jar of 
= flint Tous” in which it had free liberty to 
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exjand; I madbi:this experiment at the 
fame time with''the fimilar one that has 
been mentioned before oh flitrotis air. 
This air, as Well as che nitrous; recoveted 
its former 'dimenfions; when it was cold; 
and appeared to be Were its "__ 
lity. ug : 37.9 Hi e 
A very ſingular dcrompotition of Inf 
mable air I obſerved in conſequence bf e 


poſing a great variety of ſabitahbes to tho 


influente of 2 fand heat, which 1 kept up 


for ſtvemſ mont is: Among other things 
J buried in tllis hot and glaſs tubes her= 
metically ſaltd, and previouſſy filled with 
all: the different kinds of air 4 n 
them ifi the followihg manner. elch 
Having provided myſelf with: 05 tubeb 
about four feet long, and about one- third 
or one half of an ihch in diameter, and of 
ſuch a thickneſs as that I could eaſſly melt 

them with thi flariie of a eouple of candles 
and a common blow pipe, T firſt ſeated 
the tubes at ole efid, then filted them with 
qarkfityer, and placed them in vberted in a 
bar vf dle fate, After this] either trans- 
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thought it poſlible that the it! 
which, as welF as with clay and fund, the 


| glaſs tübe was joined to the glaſs veſſel 


the inflammable air in part, as I perceive 
it was corroded 


+ and zecome' black. * 


be worth while to rep eat this pre ceſs in a 
ane "$67 WF 4 43 kit 


glaſs retort. NE Wer P. | 
19 gol over thi is 108 


air from vitriolic acid and ether; and the 0 
fore determined to re peat that procefs ar id. 

1 8 arry it farther; to ſee whether 1 ſhould 
131 any part. of it, get fixed ai ir, as W e 
1 55 experiment vith the $ pirit of 
q 7 therefore put one-ei ght; part of in 
ether to a quantity of Ne diſtilled oil of 
| vitriol, and in a glaſs phial with 
11 and tube, and With the heat of a 
andle, 1 got from it 4 great quantity f 

air, part of which was vitriolic acid air, 
Which was abſorbed by the. water, but 1 


| obſerved, as the procel advanced, the part 
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that contained the materials, might ſupply 


that was produced When r'; ia i vitioie 4010 
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veel and with a | 


3 


hat Was pot read nt red hy water kept 
ingraakings. till at Jength the: greater part of 
_ the prody e was of this kind 4 and in the 
middle ef the preceſs. it wag very turbid. 
Examining this air it appeared to be fixed 
air, making lime Water turbid, and being 
readily abſorbed hy water; but there was 
A en of eee air, about one: 
1 itt ho cates nich 
bout an ounce meaſure, into a a 
beat I collected 
much more air than before, about two pints 
in All, the firſt part c of which Was the 
pureſt fixed air I had ever ſeen, having the 
ſmalleſt reſidunm. The laſt portion had 


* 3 * 7 7 


more keſiduum m and this. burned with a 
lamben t blue Ame.” | But this inflammable 
matter mig ht D olhly come from the cork 
with Pk” the veſſel Was cloſed, as be- . 
fore; 3 though ; 6 think it not ſo probable.” 
At "aſt the p procefs was interrupted by an 


Ty ; 1305 1 concluded, from ſeveral 
ircumſtances, eſpecially from the. time 


"Fx & e 


that lapſed before the vapour ceaſed to 


c 0 2 1 5 iſſe 


3866 Opal wx 
iſſue ins the orifice of the veſſel (which 7 65 
continued buried in the hot ſand) that more: 
than twice the quantity of air might have 
been collected. The air had been very 
cloudy before the laſt portion, which c * 
| tained the reſiduum of inflammable air. 
From this experiment, eſpecially . 
with the ether, in the glaſs phial and 
ground ſtopper, I think it is pretty evident, 
| that fixed air is a factitious ſubſtance, and 5 
' that the vitriolic, as well as owe moons: + 


acid, 5 Ry nt converted into it. ee e 
| | re ee I 1341. e Jun 


0% Fixed Air imbibe ; ow: the. At- 
le e 6 able. I in TOE SISA} 
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"From. a n of. J of quicker, in the "4 
nitrous acid, which had 1 ſtood expoſed to, Hf 
the air a conſiderable time, 1 once got a 
conſiderable quantity of fixed air, togetl er 


8 <7 80, 


with that which was dephlogiſticated (Seo. 
3 III. p- 352) whereas I "never g got any 
| fixed air when I made the diſtillation, i im- 


mediately after the ſolution. It was moſt. 
* therefore, chat to fixed dt bad 


— noe 
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of Hog air 99 5 Gd come. from the = 

mixture itſelf, in a courſe of time; 3 eſpeci- 1 
ally as oo» had found that, in ſome caſes, 
fixed air wag produced either from, or by 
means of, the nitrous acid, in the decom- 


| pabtion; of ſubſtances that di not contai 5 


0 made a ſolution of mercury in ſtrong 
nitrous acid, and kept it in a phial with a 
ground ſtopper from May 1776 to the 12th 
of September following. Pouring this 
ſolution as quickly as poffible into a ſmall = 
long necked retort, I got from it, ina far : 
beat, a large quantity of air, firſt nitro 8 
and then dephlogiſticated, but no part of 


it Was fixed air, not making lime water in 


the ſmalleſt degree. turbid. It was in this 8 

proceſs that I got that exceedingly pure 
dephlogiſticated and nitrous air mentioned IE 
before; 1 but 1. do not ſuppoſe that N 
peculiar purity of i it was at all owing't to the 
length of time. that the belution was N 29 

before the diſtillation. | 1 | 
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'In Vol. III. 5 p. 313, 1 have recited 
| ſtances of wood aſhes in nbibing fixed 2 an 
from the atmoſphere. 18 be more nr 
_ fatisfied with reſpect to it, and alſb the 
quantity of fixed air imbibed by chem i in a 
given time, I kept the fame aſhes, "ind 
extracted air from them at certain inte vids. 
L alfo did the fame thing with tler 
ſubſtances of a fimilar nature, and the rehilts 

were as "NE ratmnas at mms 
On the 18th of April 1778, 10 tracted 
all the air 1 could from half an ounce of 
wood afhes, and got about eighty ounce 

meaſures, half fixed air, and Half inflam- _ 
mable throughout ; and on che 2 5th of the 

| fame month I repeated the proceſs on the 
ſame aſhes, 1 in a gun- barrel, and got from 
them twenty ounce meaſures of air, the 
' greateſt part of which was fixed air, and 

the reſt, inflammable. The alhes were be- | 

come almoſt black after the experiment. : 

At firſtl imagined it might be the charcoal 5 
revivified by the phlogiſton from the gun 
barrel; but I afterwards found it to be a 
kind of | ow or s the heat having 

| Gs, _ 


4 a 


- 


meaſures ; the firſt portions of mia word - 


de eee in both caſes being 


the. black colour. 1 68 „„ 
June the 2d, J „ es in a N 
_ gpn-barrel, from wood : aſhes from which _ 
air had often been extracted before, in he 
_ ame manner. and the laſt. time on the RY 
May preceding, all the air | 
would. yield. It was twent 


fixed air, and aft 


ene 5 5 


mable, probably from the iron. A ad | 


deal of moiſture diſtilled from theſe al 
though they ſeemed to be perfectly dry! 
After the proceſs, they weighed 16 dwpts. 
and, Judging from their colour, not much 
nore than two-thirds of them had been 
affected by the heat. 5 recs eee 140 18 
On the 23d of — , the 
| fame wood aſhes weighed 19 dwts. 13 gro. 
and I got from them, in a gun- barrel, 
h rty ounce meaſures of air, of which 
nce meaſures was HY xe 
„ the remainder, inflammable, burning 
. blue flame. IN had not all been 
„ 0 „ i ee 


vw ” 


% —Objerodtimion © 
equally affected by the heat. Alter os p "04 
ceſs, they weighed 18 dwt. 6 gr. That hey 
had attracted fixed air is evident, eſpecially 
from the laſt proceſs, in which the __ 

Part of it was very pure... 
On the 18th of Aptil 1778, I got; en . 
an ounce of pita coal aſhes, in a gun barrel, . 
nineteen ounce meaſures of air; of which at 55 
firſt two thirds, a and at the laſt one third was' „ 
fixed air; and the reſt inflammable. On 
the 24th of the ſame month, Lextrac 
the ſame pit- Coal aſhes (which, as well as 
the wood aſhes in the preceding experiment, | 


had _-uw __ to ys 2 air in Dae 


To YR 1 


ounce meaſures of air; tas eee „ 


than before. Of the firſt part of this air one 
third was fixed air, but of the laſt hardly 


1 any, the remainder being inflammable, burn- 
ing with a blue flame; but ſo faintly, that | 


probably. the e pant © of it was. e . 


ticated air. 5 . 
. Heating the 20 8 over r agiin, in a 


ſhallow i iron veſſel, and letting 4 them cool, 3 5 


ue from them, 1195 the * e fifteen 
de OD: DEAL GETS GIL ounce 


15 
* 


. Nes 
dunce mains; of air, one hid of which 
was fixed air, and the reſt inflammable. But 
HS obſeried, that: when: the aſlics « came > out of 
- che gun brd 


42 78 8 a 3 93 | 


el * 


1 LI ance of : | 


charcoal, but upon farther examinition; 8 0 
found it to be glaſs or ſlag; theſe aſhes hays 


ing been vitrified by the heat, and having 


Pane phlogiſton from the i iron, as in the 
preceding proceſs with wood aſhes. But 

theſe aſhes from pit- coal are vitrified with 
he Common pit-coal, 1 have obſerved, yieds ” 


| Pech leſs heat than the 


no fixed air, though the aſbes do; but I have 


found that one ſpecies of pit - coal, called Bo- 8 


vey coal, yields fixed air in the firſt inſtan 
which ſeems to indicate that there is 1 
thing of a vegetable nature in that 


From half an ounce of this coal F got, in a „ : 


gun barrel, about an hundred outice mea- 


ſures of air, three fourths of which was fix - 5 
ed air throughout, and the remainder in- 
flammable; the firſt part of it ane W th ET 
a bright. white flame, like inflammable ar 
from common pit- coal, the laſt” part ex- 


op 8 like e air from deu 


* Oy | 


394 Jer e 
only more faintly. Part en air had 0. 

e from the gun barrel. e 
81 alſo found chat . manganeſe pk had. 
calcined: on the roth a Nov. 1779, 
eee 13th of April 1758, yielded | 
a ſmall quantity of fixed air on the 2d of 


manganeſe, which had ban kept in a red 
| heat a long time I expelled. e ee 
meeaſures of air, all fixed air. This was in 
a gun barrel, with as much heat as I could 
give to it, e eee ee eee 
before. 


| Thepreceding ni 8 to the 
ing of fixed air from the atmoſphere, 


„ were made with vegetable and mineral ſub- 7 


ſtances. I made ſome: obſervations of the 
fame kind on animal ſubſtances. On the 
a4th of Feb. 1777, I took 1 f o. of bone 

afbes z and, in a gun barrel, I got from them 
a conſiderable quantity of air, half fixed, and 


half inflammable. I then put ſpirit of nitre 
to them, and obſerved that the mixture was 


June following. From 1 0z. 18 dwt. . 5 


attended with great heat, and the emiſſion 


1 ty red * and when dry. they nd | 


Fo this quantity'T | 


original quantity of aſhes! 

From the ſame bone hi hits nal 
been en wich ſpirit of nitre, 1 
erpelled on the 14th of April 1778, 
Abe 8 ounce meaſures of ar, out one 
- third of Which was fixed air, und the re- 


minder phlogiſti cated.” " Theſe” aſhes: hall 


having an opportunity a is 


riments that I intended. On the 24 of June 


from the fame 


following, T'e: 


aſhes five ounce meaſures of pure fixed air, 


the mall refiduum being phlogiſticated. 

They then weighed 1 1 02. 8 dwt. 6 gr. 
From an ounce of the bone aſhes, from 

which air had: been expelled on the 24th of 


Feb. 2775, but not thoſe on which. the pre- : 


: ceding expetiment was made, I got by heat, 
in r e on che 1 * April 2778, 
1 about 


* 
4 PR 

2 « * 
98 8 ” 


N 


„ | Obſervations on 
about fifteen ounce! meaſures of air, almoſt 5 
; pure fixed air. Theſe aſhes had been kept | | 
part of the time in a phial, and partly in an 
| "open diſh, as thoſe mentioned above s 
From the fame bone aſhes I Was not able LS 
bn the 2d of June, acting: any air ME, | 
5 105 again on the 23d of Oct. following. 
I.ęe is evident from theſe experiments, that 
| theſe bone aſhes (and the fame is probably, 
the caſe with the aſhes of other anima! fub- 
| Panices) have not the ſame property of draw- 
2 fixed air from the atmoſphere that the 
aſhes of vegetable and mineral ſubſtances 
have; but that the addition of ſpirit of nitre 
gives them that property. This obſervation | 
may poſſibly be of ſome uſe in our jnqpley 
into the nature fro animalization. rte 15 


i 3: aueh 70 extradh foul Air from v Va- ! 
1 5 5 rious Subſtances. | 5 1 5 1 5 
| Ts he abs from which 1 had 4 

1 e at different times, to extract air 
by heat, it may be juſt worth while to men- 
tion crude antimony. From one ounce of it, 

in a glaſs veſſel, and with a red ſand heat, I 
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got very little air, 1 not 


The laſt portion was in a great 1 
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x + of lit was 5 2 former. This 1 found | 
to be the caſe with reſpect to the air iffuing 
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3 of choaking the — 1 withdrew it. 
The air was at firſt half fixed air, making 
lime water turbid, and half. inflammable, 
burning with a lambent blue flame; but to- | 
wards the taft two thirds of it was inflam- 
mable. I did not uſe more than a few penny- 
weights of the tartar, and the quantity of air 
exceeded two quarts, : and much more might | 
certainly have been ptocured. The next day 
the. matter, which I bad f poured out of. te 


phial, had che confil f ENCY S. colpur, an {mel 
of treacle; except t 725 were foms 
« concretions in it, Some time alter 
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ry; ir, 28 much, as before, and esel 
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pious, it was v 
the bubbles del h 


fixed. At P with a large white flame; 
but at laſt with a light blue! ond, öwing, I 
 Tuppoſep' to the mixture of fixell air it ĩt. 
That cream of, tartar ſhauld yield re 
4. will not be thought extraordinary'32 but 
its yielding in lammable : air, | 


chat it had-acquired a g 


of air. FEY 0 > abs oF 
After tie, e eee 5 


+ ſimply calcined a quan 
tartar, in a red Heat, in a glaſs veſſebfilled | 
' - with fand and obſerved thats: 
about half its weigh t. No 
calcination in à red heat, this dba 
ee retained à great deal of ; 


| quantity of: air, pv I guad to be 
air, with a Phlogiſticated reſiduum. I It 
alſo, efferveſced. in the ſame 3 
no doubt gave. the fame - kind o f air, . 
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conſtant and good ſp, ſpring, the reſervoir of which is in e 
. - in” Which I live, Was nearly the ſame as. that of the : 
255 | Hor-well Water. 55 could not diſcern any appearance „ 
oe BY fixed ait i in it. After it had ſtood two days in che 
gage tube, with water, the quantity did not appear dimi- 
ed, nor did it render Hme-water turbi As a farther. 8 
proof, however, of its being really dephleg giſticated, a Ko mee 
| _ candlewould burn in it with ſaperior luſtre re to commo ES = 
a air; and: when fired-with" inflammal = , the ple: ©. 
was conſiderably louder, - Fo: „ NT „ 
= Haag nt- times, an op 


KW Air, by means of nitrous IE have 


4 


(1 


— 
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> 
* 
* 


OY * 


n conſiderable pains = 2 


1 55 cinds of common and noxious air, in different proportions; _ 5 8 
| _ and have frequently been much pleaſed in obſerving te 
; | 3 which theſe columns of air would occupy | ST wg 
1 4 calculation of their proportions. 
„ * gener e found that the air in this sity, and the 
SM  aGacent Country, vo admit of three parts in ei ge 5 YN 
| - % nitrous air, before it is. ſaturated, ab mean, e | 
0 : po ive parts of common; air into the gage gf 1 
to nitrous airs. the Whole „ 
Will dim five; after this, as m¹ꝗ,ͤ | 
| itrous | air as is put.into the tube; the column will appear 5 Ee 
ſo m uch longer. ; | commonly allow two, minutes for | 
| dig in the tube alter ſhaking 
„ RSS EY 


: 468 run A ex p * N D I * . 
Air which 1 have had brought to me in 2 bottle 9 


one of the ſick wards of our. infirmary, bas appeared 


* 


to be about one ſixth part noxious; which is LPR. : 


>the ſame ſtate as that brought | from the bottom of a coal-. 


pit in King's Wood, and air from, a lead imeleingchouſe 
has been a third part noxious. | 


51 21 141811 


The air brought from an Gch near this piace, 


called Brandon Hill, has been found to be remarkably. 


+4 


different, according to the weather and ſituation, of the 


Wind. When the wind blows from the city, the air will. 
not take ſo much of the nitrous air to ſaturate it, as when, 


it blows from the country. But to diſcover the difference, 8 


proper attention muſt be had to the The, of the air in the. 
e eee . experiment is W en als 5 


1 42 U 4 24 
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ee Fan Sea Har. Wh 


. iſto th Peb/ 150g 
- Dear „ Ha 24 Ho 1728: 
Im vexed that 10 was not able Ss ſend ou 50 ' ſox 
water to Caine. I had ſome. of it brought to me, which, 
being taken up too near the ſhore, was thick, and. I ſyp- 
poſed, quite unfit for the purpoſe : it was only a few 5 

. ago that I was able to procure any that I could depend on. 
It was taken up about the middle of Oaermarthen Bay ; ; 


and the perſon who put i it in the bottles told me, he cloſet _ 
them 


nediatkly- 1 ich" "= 
manner that I informed you I did before Shs Hoe. 3 1 
| Waters and have Juſt now fin iſhed the enperiment. 1bſñůUV 
5 reſult was very n atly the ſume as that from the Hot-well © 
: | buns. except that the ſea'water"air' was ſome what more „ 
5 The common air here, at this time, is exactly iim 8 
1 teat which I have fixed as a ſtandard with reſpect TY 7 HR 
the” "nitrous" air; T mean, that five parts of common air 1 
tt,ne z parts of nittous, and the whole appears as 3 MM 
| © Wikis the ſea water took 4.25 of nitrous air before it was 1 
brouglit t6 its r dene 1 am, e ,,, n= ll 
5 . e 0 ſincerely, | „ » "= 
1 das en 2500s dee. CCC 
CCC 50 B. Brcxzr. — 
i Fo : 2» 4 . I 5 | g 2 
: . wt N 2 3 8 | 5 
5 2 8 75 ? 3 . 9 je 8 | : 
Y "pile fan Dr. baden of Liverpool, to Dr. Paxw | | 
ER "Mancheſter, on the Air um Sta-water, | © RE 5 
: 3 * 444 e e e 25 135 * 2 
- e ee xoth, 17. _ 


„„ PF, now "fend you, wy dear fir, the reſult. of the experi- e oy 
: | | ments on marine air, or the air procured from our ſea watet, - 
by the heat of boiling Ir, 


o 


Marine air put to the teſt of nitrous air, was fo 


to be one eighth of. a meaſure better than common sir. = 
| | _' Thins: of Liverpool, tried by the ſame nitrous air, was — 
| 1 n N than Oey, air,—The air con- 0 
: a 5 ; ; 85 f . 


- ” 


— 


parts, and thus forms a ſcale of fortyatwo, degrees —Oa 


. ar EN 51x. 1 2 


2 tained. i in | the 1 . our ſeq-weed,, +. of. 2 ſun 
worſe than common air, hn, L Fw 
That the comparative difference of theſe three. may more... 
eaſily and immediately be ſeen, I. will ſet them down in 
the manner 1 generally do in, my Experiments, — n m 
graduated tube, the interyal between, dephlogiſticated air 
and perfectly noxious air, is diyided into forty- two eq. 


this ſcale, o is fixed at the diviſion which marks 
common air,—F rom o up to dephlogiſticated air, takes 
twenty two of theſe degrees; and from o down to Perg 
feetly noxious air, twenty degrees. 4 
On adding one meaſure of nitrous air to two ander 
: of marine air, the mixture was ſo much ednet in 
bulk, as to ſtand at 21 degrees above © 
Liverpool air, ſtood at 1 degree below. o 
JJ V 
Marine air therefore is 24 degrees better than good cc com- 
mon air.— The air of Liverpool, 1 degree worſe; and pod 
air, or the air from the bladders of our ſea-weed, 4 degrees 
- worſe. How it is, that the air - contained in the m—_ 
of our ſea weed, (which were freſh. gathered) Id 
differ from that examined by Dr. Prieſtley, 1, 1 cannot t * ; 
The following was the method of procuring the; air 
from ſea water. A quantity of clear rain water wa# firſt 
boiled near four hours, ſo as to be freed from its air, —Into 
this water, when the heat was ſufficiently abated,” was 
put a bottle containing three gallons of ſea "WP; and 
oyer the mouth of this bottle was inverted à c yltndrical 
glaſs receiver, the mouth of which reſted on the eulder 


of the bottle.—After four hours, the heat of the boilin, ing 


water had raiſed about ſix ounce meaſures of air, r, of fome- 


ching more than b ; of the bulk ef the ſea water e 


* pup V 
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5 | were N Sener, a6 the ſub! equent diminution much 5 
1 more rapid, on the mixture of marine air with nitrous air, 
— than on the mixture of common air, or pod air, «with - 
Marine air does not 
lime water; and how far i it is de 
. . already mentioned. „ 
In making the above experiments I was 
W adden, 8 nio © y9ung gent 
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5 4 freſh water of jthe river Merſey... Teo gases marinus - 
Ae, by growing on ſlimy banks will have its pods filled 

4 with worſe air. than thoſe, which 

| 55] open ſea beach laſt ſummer; The 
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4 * "ow Mr. ee ERS. 6 Dr. 


PRI TILEx, en the Efficacy of fixed Air e 
Stone, and in purid Rune, K 2117600 


Dear Sir, Li Gin en „ 
vs - Prince Gallitzin, the Ruffian ainballador to ade aten 
of Holland, in a letter dated the 17th inſtant informs me 
of an extraordinary cure of a putrid fever by the internal 


application of fixed air, according to the method of Dr. 
Hulme, both in draughts and i Jauch ſters; and I have now 


before me-this*eaſe written by De. Janſſens, an able phy- 
fictan of Operhout, near Broke, in the Dutch Brabant. 
The patient was a married woman, of thirty-two years old, 
- whom he was called to attend on the ninth day by the aſ- 
ſiſtant phyſician, to be Ja n an alarming circum- 
ſtance, which the patient was already in, almoſt all covered 
Wich exahthetms, of a red and -livid" colbur, ſhewing the 
_ preateft tendency to the laſt ſtage of general putrefuction. 
All her Jimbs were in a ſtate of Now convulſion, and par- 
ticulariy with cold ſweatings. The bark and all other 
means painted out by medical art. had been proper ap- 
plied, but without any ſueceſs. Dr. Janſſens alle d 
nim ſelf of che hints he received in à converſutlon with 
Prince Gallitzin on the ſubject, and ordered that the de- 
coction of the bark, till then ineffectual with this patient, 
mould be adminiſtred mixed with the ſalt of tartar, 
and vitriolic acid, both in draughts and clyſters, relying 
on the effect of the fixed air, which was to be diſ- 
engaged within the body of the; patient, The ſucceſs 
"= anſwered his expectations, for in three days time 


All- bad f . 5 were over, and a perfect 3 Was | 
de con Sue f this new treatment. Dr. J A 


. | in this letter to Ptince Galſtzih, Hy, chat although WE = 

| | himſelf. obliged to employ the quinquing (by „ 
the apprehenſion of 4 general putrefaction or gan ms 
Which die feared in ſo e ga eaſe) nevertheleſs ie be. 
i 0 lieved, that the fixed air had greatly contribu 0 
ah, Do Fs n 
1 * Gallitzin in his ſaid letter, fubmits to ; 
| | Farther confi deration, whether the antiſeptic virtues of the 


ark might not depend chiefly upon the large quantity of  ' 
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4. Ee” "ow Dr. Inoznnouss,, F. K. 8. \'t W. 


Pxsri x, on the N Fe" a new. Specs 425 „ 
it i Vapour... | 11. 1 6 ö N 4+. — 


Dear Sir, 12 0 8 
55 you found, that CIS air ir becomes power- 
full exploſive by being mixed with a certain proportion 


2 
* + 4 
ay 13 


of dephlogiſticated air, I will give you a ſhort account of 


an expeditious method to procure at pleaſure any quan- 


tity of an inflammable. air with very little trouble and a 
1 apparatus, which 1 found out in che beginning of 
laſt year, and which afforded 1 me and "es friends, to whom 


I communicated” this diſcovery, ſome TatisfaQtion, You 
were one of thoſe, who took delight in ſeeing the experi- 


ment, which I had the pleaſure of ſhowing to you. 


Mr. Volta contrived ſome kind of piſtols, by which he 


could throw a leaden bullet to a conſiderable diſtance, by 
loading them with inflammable air mixed with · common 


or dephlogiſticated air. The force, with which the bullet 
was propelled, and the loud report accompanying the ex- 


ploſion made him believe, that this air might r be⸗ | 
come a ſubſtitute for gunpowder, _ 


I was not far from believing, that his expoſtation was 
well grounded; but after having conſidered the matter 
more maturely, I have altered my opinion, and think now, 
chat the power of inflammable air, though great indeed, 
will afford very little more than an amuſing experiment, 
to be performed in the apartments of philoſophers. I 
have communicated to you my conſiderations upon that 
ſubject, and therefore will not take up your time in placing 
them in this lettter, eſpecially as I intend to * om: be- 
* the cans Rs | 


7, 


3 


8 5 in a concentrated ſtate, ſo as t to OCCupy. as little ſpace a 


3 4 


defideratum, I think, would have been to find out an eaſy 1 b I 
| | and ready method to procure bach exploſive air in any re- += . 1 - 


| fible ; for all the inflammable air neceſſary for a piſtol lach 2 
as Mr. Volta contrived, is contained in the ſpace of, bane  - 
fingle drop of a liquid. So that a pint b bottle may contain as 


n 3 
N times. 7 a 


4775 ſuggeſted to me this idea. Mr. Enee, a learned 


| Vitriol and ſpirit of wine, by applying heat to the 7 
— "20 

containing theſe ingredients. One fourteenth of this air 
mixed with common or dephlogiſticated | air made > 2 very, 


85 = A ep EM b TY 47s 5 
0 ; ha 1 


5 * 


If Mr. Volta S. ex pectation of. ſubſtituting : infla le | 5 1 
air for gunpowder had been well 1 A 'grea 2 — 


quired quantity, or to carry about ſuch air, ready made, | 


poſlible, and to be always in readineſs for: immediate uſe.. Wa = "IS _ | 
: T have perhaps fulfilled theſe conditions as near as pats 


much inflammable: air exiſting, as it were, in a condentt ed 1 
ſtate, : as is required to fire an air l. e thouſand | =_ 


This liquid i is Fi oli 0. the 8 colt "volatile; of a al 
liquids yet known. . wel 


vs 035K 1 14 | {tis 
An experiment, Which I aw at 1 . = Nov... 


"gentleman. of that city, ſhowed, me ſome experiments : ; 
Witch various inflamniable a airs: in one, 'he extracted a a very 


powerful inflammable air from equal | quantities of oil of _ 


[; 


loud report, when fired by an electrical exploſion from a 
| Leyden phial, and propelled a leaden ball with a very rea | 


 boree. 01 as * | 
1 thought immediately, Mal the trouble of 8 — | 
this air in the way mentioned, might | be diſpenſed 5 1 1 | 


if fome drops of good æther were poured into the veſſel in 
which it is to be fired. 45 propoſed to try whether . / 
idea was well founded, as ſoon as 25 ſhould arrive in 
London, where 1 propoſed to make ſome ſtay, to ſee my - .-= 
old friends, and to acquire what new knowledge 1 coulf _ 5" nn | 
* and N matten. 
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„ rr APPENDIX. 


Being arrived in this eh in the vegting of Jan. 3 . 
— 7778, I immediately ſet about to try the experiment. 
poured into à ſtrong glaſs tube ſome drops of æther, and 
directed an electrical ſpark from a charged vial through 
it; but to my mortification the inflammable air diſen- 5 
* gaged from the æther did not kindle. 1 repeated the ex- 
periment in various ways, as for inſtance throwing into 
the tube a bit of cotton dipped in æther, &c, but all to 
no purpoſe. However I was much perſuaded i in my own 
mind that the experiment muſt ſucceed in ſome way £ 
or other, that the firſt failing could not di iſcourage me; 
5 and indeed [ ſucceeded once or twice before the end of | 
January, by throwing into the tube a bit of paper dipped | 5 
in æther. Convinced now that I was right 1 purſued the NF ' 
Experiment ; but did not venture to ſhow it to-my friends | 
till had hit upon a method of ſucceeding without fear of 
failing. I communicated early in the Gi pring 'my. having 
| diſcovered a method of producing an inflammable air 1. by 
© ok with a very' ſimple apparatus, to Sir John Pringle, ©. 
reſident to the Royal Society, to Mr. Nairne and Blunt, 
. and ſome others of my friends, but did not procure 
tis air before my friends in any other method than that 
I aw at Amſterdam. But ſoon after 1 began to ſhow it 
to a few perſons, and fince I have divulged- it without 
| ſeruple. I found, that the reaſon why I did not ſucceed — 
in my firſt attempt, was, that I always poured in too great 5 
2 quantity of æther, by which the inffammable air (or 
rather inflammable | vapour, as it is capable of being ab · | 
forbed by water) was not ſufficiently diluted, Wh. is 2 
property common to all inflammable airs. ; 
1 find that one fingle drop. of this liquid, poured into an 
.  inflammable : air piſtol, containing about ten cubic inches, 
5 would communicate to the air within it 3 SE ſtrong | ex- 
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| "The 1 - ooh ure method 1 hit upon, 
was to plunge the extremity of a ſmall. glaſs tube (whoſe. 


bore was about. two lines in diameter) into the æther. 


till 3 or 4 drops entered into the bore, then to ſhut the 
upper end of the tube, by applying my finger to it. 


Thus the little guantity of =ther, Which has entered the 
tube, will remain 1 in it, and may be conveyed. 


out of the bottle, I put this tube containing the =ther. 
immediately into a ſmall caoutchouk, or elaſtic: gum. bottle 3 ; 


then 8 withdraw my finger from the upper extremity of 5 "220 
tube; z and after having taken the tube out of the elaſtic. 


, gum bottle, I thruſt the orifice of this bottle into the bar- 


rel of the air piſtol, and after giving it a gentle ſqueeze, 1 . | 


withdraw it, and put a bullet or a cork into the mouth. 
the barrel of the piſtol, when it is ready to be. fred, by. 


 direRting an cleQrical exploſion. from a fmall Leyden 1 | 


HGrgugh It, 


1 27 vert 1 


«i, 


1 than common air will ſettle to the bottom of the 
pfltel, „ and thus ealily . miſs catching flame from the. 
ſpark; if the piſtol i is not ſhook, before v4 Leyden phial is 
applied to it. This air poſſeſſes ſome of the remarkable 
properties. of the other inflammable airs,. via. it 
catches flame only where it is in contact with common 
air, if the air be unmixed, it will not eaſi ly inflame 3 and, if. 

| it qoes, it will burn quietly without, exploding. It is une 
fit for reſpiration, and kills an animal Liens wh in it ale 
5 moſt inſtantaneouſly ; though it Fe | : oma n. 
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Ik a ſmall quantity of camphor i is difſolved in the ther, 

the exploſive force ſeems to be rather increaſed. - I have | 

alſo tried it by diſſolving a ſmall quantity of phoſphorus 
of Kunltil in it, and found it anſwer very, well ; ; but a, 
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- mable air extracted from metals by the vitriolic acid, 5 
the orifice of the piſtol ! is kept upright and open. 5 105 l 
tu requires a ftronger electrical ſpark t than the other in⸗ 5 
=! nammable airs, and can fcarcely be Eindled with 8 
. taihty without a coated phial, which however may be very. 
 _ ſmall; ſo that one Iquare inch of coating will be ſufficient, 
=: It was well known before, that all ſpiritupus inflammable | 
| © liquors have an inflammable atmoſphere : about them, prin- —_ 
{ 25 cipally when heated, by which they are e Os ſet on 
| fre, \ hen the flame of a candle is imprudently brought 100 | 
1 near them. But T think nobody employed this air, in 
| „„ "wh ch Stber is decompoſed, for the purpoſe now mer 1 
+ tioned, before I. communicated it to my acqusintance. 
_ 1 ſeems ſomewhat remarkable, that though æther being AR 
WE rt.” in 'A liquid ſtate does ſo eaſily evaporate, that ſcarce an 
F- > glaſs' ſtopper can confine | its extreme volatility; yet the. 
: air, vapour, or elaſtic fluid generated 1 it, is ſo far from 
being of a ſimilar volatility, that it will remain even for 
| Hours together in an open glaſs, without evaporating or; 
mixing with the common atmoſphere, or loſing i its inflam- 
mable quality, which i is to be aſcribed to the ſpecific gra- | 
| vity of this air being greater than that of common air. 
= - AS" I make no doubt but this air is the fame that might, 
| 5 been tracted from oil of vitriol and ſpirit of wine by beatz 
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Ia my former paper on the ſubject of, Fyrapbori, printed 
in the appendix to the 3d volume of. our ee eee 
Air, I ſuggeſted objections againſt the generally xeceived. | 
hypotheſis relating to the accenſion of the various gclaſſes 
of Pyrophari diſcovered by Homberg and M. du Suvignys 
and which may properly enough he. diſtinguiſhed by che 
titles of 1. the Aluminous, or that of the Homberg; 2. the 

| Metaliic,, or thoſe made with the three vittiols of iron, 


copper, zinc; and 3. the Neutral,. or. thoſe compoſed. of 


. vitriolated tartar and Glauber's ſalt, The two laſt claſſes. 


were diſcovered by M. du Suvigny, who aſcribed the 
ſpontaneous accenſion of all the three. Kinds to the pre- 


ſence of a highly concentrated vitriolic acid, xiſting in 
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In appaſition to this theory, in my letter abave referred 


Ae e that Prropherinnf nl the above-mentioned 
2; claſſes. might be prepared, which did not contain any vi- 


uiolio acid; and that therefore the cauſe of the aceenſion 
aſſigned by M. du Suvigny could not þe the true one. I 
promiſed likewiſe to take an opportunity of deſcribing the 
proceſſes on which this affertion was founded. Though 


I have ſince had reaſon to ſuſpect that my general propo- 


- fition might perhaps require ſome modification, with re- 


| Theft to one of the above-mentioned claſſes of Pyrophort ; - 
= this circumſtance by no means affects my aſſertion re- 


ſpecting the inſufficiency of-M. du Suvigny's-theory, I 


am ſorry that your work is in ſuch forwardneſs at the 


preſs, as to allow.me Se only to relate A few of my ex- 


periments on this ſubject, and on others” nearly connected 


> 4 with it.; particularly thoſe. reſpecting the hypotheſis ſug - 


geſted by myſelf., I ſhall begin with; theſe relating to 
What I have above called the Neutral Pyrophorus 


or that 
ben M. du Sovigny prepafed by ſobſtituting Ghauber 8 
ſult, or Vtriolated tartar, in the room of num. The 
experiments immediately Rowing, In Whieh, for "the 


fake of brevity, I ffrall "confine myſelf to the ; 


ru made with vitriolated 'tiftar; will ſhew that che pre. 


ſence of vltriolie neid is et neceſſary to conſtitute a 
. uy: of this ſpecies; and would alone Ve: ſufficient, 
from analogy, to render it doubtful whether the other 
f chat 
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produce a pyrophorus. 1 vecolle ed that he conſtant 


2 be buris with fulphur; ; although. ſome e ch 


ſeryed- it, on pre ts the. Pru en 
alæuli, ſeen the lower part F it tal ce & fire, ſoon after its 
ih been turned out of the cruei - 
When the matter had not been covered with ſand 
For the fake of thoſe who may. be. be . inc ined. 15 Nu 


| this experiment, 1 ſhould We 4d there is ſomething, g 
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capricious in the proceſs. It has ſucceeded five or fix | 
times uceeflively, | 


cba taken out of the ſari e phial. - I"know not yet the 
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Areumſtance on which this variety in the reſults depends: * 


Gary” than when vitriolic acid i is containe 4 in [the fille. 
- y Lib Oy f ; : * $4 442. TE £362 FF 1655 


8 Expecting ſimilar Vefilts from aber ing, A 21 
manner, M. du Suvigny' 8 experiments . on the. als 
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Heated with charcoal” ahne, in my uſual manner, Would 
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added an alcalin: falt to the compoſition; ; thou gh 1. "-_ 


| 5 lieve he no where obſerves that this a addition is | eſentially 
neceſſary to the ſucceſs of the proceſs, 2s will appear . 


the following experiments made with the green, vitriol. 
* Treating in the uſual manner equal parts of caleined 


green vitriol * charcoal, the pon yder did not acquire any. 4 
of the properties of a pycophorus. It contained no 15. | 
phur, nor Bepur fulphuris. In ſhort, the vitriolic* acid. 
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